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ThesubcutaneousdistributionandnumberofPaciniancorpuscleswerestudiedintenfreshcadaver
hands.Theywerefoundtoclusterclosetonervesandvesselsatthemetacarpophalangealjointsand
theproximalphalanx.Thetotalmeannumberinthehandwas300(192-424).Thepercentageofthe
totalwas44to60%inthefingers,23to48%inthemetacarpophalangealareaand8to18%inthe
thenarandhypothenarregions.Corpusclesinpalmarskinoverlyingthedistalphalanxweresmaller
thanreceptorsinthemetacarpophalangealarea.Thelowestdensityofcorpuscleswasalongthe
nervesandvesselsofthemiddlephalanx.
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Themainreceptorsfortheperceptionofswiftlymoving
skinstimuliorvibrationaretheMeissnerandPacinian
corpuscles(PC)(Bruce,1980;JunqueiraandCarneiro,
1984).Inparticular,thePCisbelievedtobeaquickly
adaptingreceptorwithpronouncedsensitivitytovibra-
tion(Wiesenfeld-HallinandHallin,1984).Asingleaxon
terminalsuppliestheelongatedcorpusclewhichisbuilt
upbynumerouscellsoriginatingfromtheperipheral
nervoussystem.Themultilayeredconnectivetissue
coveringthenerveendingactsasa transducerwhich
convertsmechanicalenergydeliveredduringskinstimu-
lationtoneuralactivity(Koshimaetal,1992).Pacinian
corpusclesarethelargestencapsulatedsensoryreceptors
withdiametersamountingto 1-2mm(Millerand
Rusenas,1976).PCsarewidelyspreadinthebody,both
inmammalsandinman.Theiranatomicaldistribution
hasbeeninvestigatedinthecatforefoot(Kumamotoet
al,1993a),thehandof themonkey(Kumamotoetal,
1993b),the fetal humanfinger (Sathianand
Devanandan,1983)andthehumanadulthand(Roset-
LlobetandDomenech-Mateu,1991).Thenumbersof
Paciniancorpusclesindifferenttissuesvaryaccordingto
reportsfrom667inthecatforefootto416to458inthe
monkeyhand(Kumamotoetal,1993a;1993b).In the
handoffreshhumancadaversanumberof266hasbeen
reported(Roset-LlobetandDomenech-Mateu,1991)
Theaimofthepresentstudywastoinvestigatethedistri-
bution,numberandsizesof Paciniancorpusclesin a
largergroupof freshcadaverhands.Inparticular,the
relationshipof thePaciniancorpusclestonervesand
vesselshasbeenstudied.

MATERIALANDMETHODS
Thepresentstudywasbasedontenfreshcadaverhands.
Sixspecimenscamefromwomenwithameanageof83
(range,74-89)yearsandfourfrommen,meanage71.5
(range,69-75)years.Thelefthandwasdissectedinfour
casesandtherighthandinsix.Thetissueof thehand
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superficialtotheflexortendonswascarefullydissected
usingmagnifyingloupes.OnlysubcutaneousPacinian
corpuscles,oftenlocalizedclosetonervestructures,were
noted.Deeplysituatedreceptorsandcorpusclescloseto
superficialflexortendonsor jointsasdescribedby
Zimnyetal(1989)werenotincludedinthisstudy.The
distributionof PCswasinvestigatedin thethenar,
hypothenarandthethreephalangesofthefingers.Each
fingerwassubdividedinanulnarandradialsideandthe
numberofPaciniancorpuscleswasseparatelyrecorded
foreachphalanx.

Wehadnotedpreviouslythatcorpusclesharvested
fromtheflexoraspectofthedistalphalanxweresmaller
thanreceptorsharvestedfromthemetacarpophalangeal
region.In fourspecimens50corpusclesweredissected
outfromthemetacarpophalangealregionof theindex
fingerandtencorpuscleswereremovedfrompalmar
skincoveringthedistalphalanxoftheindexfinger.After
dissectionthecorpuscleswerefixedinglutaraldehydefor
24hoursandsubsequentlyimmersedin phosphate-
bufferedsaline0.1M (PBS)for36hours.Theywere
embeddedinthecentreofacatliverspecimentofacili-
tatecuttingthin14pmcrosssectionswitha cryostat.
Thesectionswerestainedwithtoluidineblue.Thesizeof
thecorpuscleswasassessedusinga LeicaDMRBE
microscope(LeicaMicrosystemsAB, Sollentuna,
Sweden),anddigitizedusingaKappaCF8/1FMCC
CCDcamera(KappaMikroskop-SystemAB,Halsjo,
Sweden)anda PercepticsPixelBufferimagegrabber
card(ParameterAB,Stockholm,Sweden)mountedina
MacintoshQuadra800computer(AppleComputers
AB,Kista,Sweden).Thegreyscaleof theimagewas
adjustedandsegmentedusingthedensityslicingfeature
oftheNIHImagesoftware(version1.55NIH,USA)so
thattheoutlineofthePaciniancorpuscleswasassessed
automatically.Thegreatestverticaldiameterofeachcor-
pusclewasmeasuredaswellasthetransversediameter
perpendicularto thelongaxis.Thesurfaceof each
corpusclewasrecorded.
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RESULTS
Macroscopicfindings
ThetotalnumberofsubcutaneousPaciniancorpusclesin
thetendissectedhandsis shownin Table1. The
mechanoreceptorsoccurredinclustersinsubcutaneoustis-
sueclosetothecommondigitalnerveanddigitalnerve
branchesandvesselsinthefingers(Fig1).Theclusters
wererandomlyorientatedwithrespecttothenervesand
theskinsurface.Thecorpusclesweremostnumerousinthe
metacarpophalangealandproximalphalangealregions
(Table2).Intheseareastheywerelocatedinsubcutaneous
tissueinclosecontactwithadjacentnervestructures.The
numberofcorpusclesinthefingersvariedbetween44and
60%ofthetotalamountinthehand.Thepercentageof
PaciniancorpusclesfoundattheMPlevelrangedfrom23
to 48%of thetotalnumber,andat thethenarand
hypothenarregionsfrom8to18%.Thetotalnumberof
corpusclesinthemiddlephalangesofallthefingersvaried
between11and40(mean23)whereasthenumberinthe
palmarskinof thedistalphalanxrangedfrom29to76
(mean48)(Table2).Generally,themechanoreceptorswere
moreabundantinthedistalphalanxthaninthemiddle
phalanx.Inthedigitsthegreatestconcentrationof cor-
puscleswasdetectedintheindex(mean62),middle(mean
63)andringfinger(mean60)(Table2).Thelargestrange
ofPaciniancorpuscles(35-124)wasfoundinthemiddle
finger(Table2).Thenumberofcorpusclesinthethenar
areawasameanof16(range,7-25)andinthehypothenar
areawas18(range,10-36).

ThemeansurfaceareaoftenPaciniancorpusclesin
thedistalpalmarskinoftheindexfingerwas0.77mm2

(0.28-1.24mm2),whereasthesurfaceof50receptorsin
theindexmetacarpophalangealregionhadameanof3.5
mm2(range,0.85-14.53mm2).Thegreatestlongaxiswas
3.5mmandthesmallestwas0.66mm.Thelargesttrans-
versediameterperpendicularto thelongaxiswas
4.84mmandthesmallestwas0.30mm.

Lightmicroscopefindings
Nohistologicalvariationsofthecorpuscleswerenoted
irrespectiveofdifferencesinsizeandlocalization.Larger
corpuscleshadmorenumerouslayersoftheoutercore.

Table1â��ThetotalnumberofPCs
Area Mean( Range)

Thumb
Index
Long
Ring
Little
Thenar+hypothenar
Totalnumberinthehand

38(29-50)
63(48-89)
63(35-124)
60(34-96)
41(21-59)
31(25-61)

300(192-375)

Fig1 DistributionofPaciniancorpusclesincadaverhands,(a)right
handofa89-year-oldfemalespecimen,(b)lefthandofa76-
year-oldfemalespecimen.A =hypothenar.B= thenar.C=
metacarpus.D=mediannerve.E=ulnarnerve.
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Table2â��MeannumberofPCsaccordingtothefingerarea
MP Proximal Middle Distal Total Range

Thumb
Index
Middle
Ring
Little
Total

14
24
25
28
16

107

12
21
23
18
10
84

7
6
5
5
23

12
10
9
9
8

48

38
62
63
60
39
262

28-50
44-89
35-124
34-96
25-59

DISCUSSION
Someaspectsofcutaneoussensibilityarelinkedtothe
functionof thePCreceptors.It hasbeenreportedthat
thequalityofsensoryrecovery,atleastinpart,iscorre-
latedwiththereinnervationofPacinianreceptors(Haro
etal, 1994;Wiesenfeld-HallinandHallin,1984).In
experimentalstudiestherewasacorrelationbetweenthe
observedmorphologicalchangesoccurringinPCsand
thetimeofexposuretoischaemia(Koshimaetal,1992).
Morphologicalstudiesonfreeskingraftshaverevealed
absenceofPCsinthegraftedareassuggestinganincom-
pletesensoryrecoveryaftergrafting(Haroetal,1994).It
hasalsobeensuggestedthatthesympatheticnervous
systeminsomewaymayplayaroleinmechanoreception
bothnormallyandunderpathologicalconditions
(Wiesenfeld-HallinandHallin,1984).Inviewof these
studiesit seemedinterestingtoinvestigatethedistribu-
tionofPCmechanoreceptorsinthehumanhand.The
numberof266corpuscleshasbeenreportedinacadaver
handandwasthoughttobeabnormal(Roset-Llobetand
Domenech-Mateu,1991).However,thisnumberseems
tobewithinthenormalrangeforthehumanhandand
fitswellwithourfindings(mean300,range:192-424).

Thecorpuscleswerepredominantlyfoundinthethree
centralfingersaspreviouslydescribedin themonkey
hand(Kumamotoetal, 1993b;MillerandRusenas,
1976).Thehighestdensityofcorpusclesinhumanswas
intheMPregion.Inparticular,therewasatendencyfor
thereceptorstoclusterveryclosetonervesandvessels.
Bycontrast,inthemonkeyhandabout75%oftheend-
ingswerelocalizedin thethenarandhypothenaremi-
nenceswithoutanyspecialanatomicalrelationtonerves
or nervebranches(Kumamotoetal, 1993a;1993b).
Mostcorpusclesinthehumanswerefoundintheproxi-
malanddistalphalanges.Therewasnostatisticallysig-
nificantdifferencebetweenthenumbersfoundonthe
radialorulnarsideofthefinger.Previousreportsofcor-
pusclelengthsof up to 8mm(Roset-Llobetand
Domemech-Mateu,1991)werenotconfirmedinourdis-
sections,althoughlargePCsuptonearly5mmwereseen
in threeof 50corpuscles.Furtherinvestigationsare
neededtoanalysewhetherornotthereisa relationship
betweensizeandfunction.

Inconclusionit canbesaidthatinthehumanhand
thenumberofPaciniancorpusclesvariesamongindivid-

uals.Thetotalnumberofmechanoreceptorsinthepal-
marregionsof thehandseemsto befairlyconstant.
Mostcorpusclesclusterclosetonervesandvesselsinthe
MPareaandproximalphalangesof thethreecentral
digits.Themiddlephalangescontainfewercorpuscles
thanthedistalphalanges.Thesizesofthecorpusclesin
thepalmandMPregionarelargerthanthosefoundin
thedistalphalanx.ThehistologicalfeatureofPCsisthe
sameirrespectiveoftheiranatomicalsiteandsize.
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