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CYHOVIAY, MENBRANE AND SYNOVIAL, FLUTD,

%6 was stobed before the distribution of synovial
mexbrane indlentos the mrticulay surface snd adjacent nom
articular surfacs of & Joints ¢ 22 ) mnres types of
Bynovial membrane are ususlly reoognised « an areolar
types 3n adipose type and o :E'ihmué tyves The spreolap
type ig usualliy restricted to non articular surfaces. The
adiposs type is sald to £3il Joint spaces duping movement
and the fibrous type 1lines the spticular surfacss of the
Joint, The spticulay swifeces of the Joint, the pars
gracilis seniscl, the pars postoriop menised y the ardioulep
purface of the condyle and the avtieulse alopes of the
asticular fossa 8 22 ) ape lined by flattensa Sivrobiasts
or chondrogytes tpaced widely spart enmbedded in ground
subatenes in which there sre colingencus fibregs Tha
adijocent pon sprticular peprits have synoviel mesbeane of the
arenlay type and hers the surfoce cells ore L $o 4 loyers
thicke The sub synovial econnsebive tlssue is loose in
strustuprs and containg blood venuels previougly described.
This iype of synovial menbrane is acen teneath the pas
menkscl the inferdop siratum, sleo superios to the pes
menisel and superior stratum, where it is reflested onto
the periphory of the condyle and onto the houndsries of
the articulayr fosed, At the refisctlion, ,ﬁ small oambunt of
synovial menbrane of the adipose type pay be ceons

Gynovial fluld consistis principally of hyaluronic
aold protein complex which contains very little chondvoitin
sulphurie acld and a dalysste vhich clossly spproxinates
bland plasns . ¢ hoy 4y b2 ) It this 3y g6y then during
Joint movements o rendy susply of blood should be
svallable and this could be schiaved by meshanisms such
os avrisrio-venous-snastomesss oocurring in parts of the
temporouandibulay joint not uveueily subdact to compression
during refisx maptisatodry shi?t and which aleo hug o
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proninent layer of synovisl newbranes b o9r 43 )
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The probable sloboration of the eynovial mucin hag
boen reviewed by Leber ond Ford b 92 ) ans snets
investigation suggests that it 1s the ounface oclls snd
the immedinte sub sdjecent cells thet are esponeible for W
the produstion of synovisl mucine The suporficisl cells
ave PeleBe poeitive and Show under sisotron microscony &
dlscontinuone ymm menbaage which supports the baliel
that these cells ape ubdepgolng degenerative changen.
They cannot be distinguished from Libroblosts and they
have opague grenules similap to those obseryved in
ostecblasts and fibroblssts, The desper oslls in the sub
synovisl donnective tisens ave fibroblasts and
oocasionally mast ¢ells. The piast cslls ave believed by
some authorities to produce the anti-goagulont heparin,
widoh ebuld be the precurscr of hyaluronie spids (45)
The viscous polysaccharids of synovial fiuld has been
isolated ms hyaluronic acid ¢ 40 } but its ordgin is not
knowns It hes been suggested that the fibroblast scorotes
this viscous ymimﬂwmmh{ he ) 1% haw alao besn
guggeated that nust eslls wecrete this mibstanco. {45)
However the evidence is far foom conolusive,
Phe wméma regarding the mm of synoviel mucin
4% as followsse

A strong Ped«Ss vesstion is given by the oytoplesm
of the celisx linlng the synovial menbrone by the intep.
¢ellular matrix hetwsen thems Davies' ¥ ) found eimiiar
laysrs which stained with muol enrmine. 4 thin fim
overlying the surface velis gives « faint positive
resotion 'qi'bh aleizn blues Above ph § conventeation, the
naunlel m the gynovisl cells take up methyline biusy, dub

the oytoplasm snd the inbopesliulsy subeianes are
raiatively unstaineds Below ph & thers i no st MMM
éxeapt oFf some pranulay gelis Which ore probably newd
owllse After staining with 1-1000 thionine, sowe cells
are seen below the synovial surfacs which contain nete
chromatic grenules, and are thought to be maet eolls i‘m‘*%’
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Xt o noteble thot the Pelells reaction is not affected by
hyaluronidases It hau been shown by Davies ¢ 4 ) novever
that the positive PuAeSe resction of synovisl fluld and even
of some hyalurenic acids Lis unaffected by hymluronidases It
is thought, therefore, the positive P45« natopial conoene
Aroted 1n relation 1o the cells lining the synovial nepbvane
is probebly synovial auveins
It has been noted by Gpiffin and Sharpe $9) that at .
the terminal part of the epitheliold esli type apriopio-venouse
anastonoses nesr the synoviel surfaee theve 38 sn ecorstion
oF ground substence in thelr lmoediale viciniiy, which s very
suggeative of secrctory functions It sesns to indicate that
ot lonst some of the cells sssoslated with the epitheiiola
cell typss of arlerio-vencus-snastomoses hes the property of
seoreting muso-polysaccharides intercelliularily =nd
peripherally into the lumens of the mssociated blood vessels,
I such iw the oase, they could be vesponsibie for the musce
polyaadeharide content of synovial zfmﬁai (43 ) o
An Intereating faet about hysiuronic seld i that 44 s

a substence of high moleoular weight ond L8 not resily
atffusible through the synovial nembranes However solution
and aub Etmm ol low mmmw weipht readily paass through
the synovisl membyone in either divection particylaely
through the ;s#;éi?. isry beds On the other hand substincss of
high moleculsr weight are resoved by the blood and lynph
capillianpless in avute iIntlsmmation thée rate of exchange
acronss the synovial menbreps incresses and in chronis
inflemmation it seoms vertebles 7 mhe synoviel menbrane

seems to subserve the following functionsi= lubricatony;

putritional; profective; and malntonanes of 8 eonotant fluld

snd chenieal mediume

Mac Sonatd § 57 ) yan stated that there Lo A type of

sivevdation of sypovial Lluid within fhe Joint and curred.

ponding with 1o movemsadn, and this e the resson why
- moderate sxercise of the jolad s helpiul &mw roheabilitation
on the other hond Griffin (43 ) pugpents thet movement of the
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Joint dueing rehabilitation facilitates the pate of exchanpe
of subsinnces acress the aynovial bareier and this iz ashiowsd
by shuttlng down of the wtmﬁwmuam1§Mﬁma Heoge X {22)
polnts out the dedl content af mﬁ synovial fiutd tende o
Angeesge sfter deathe. Different drnveatigatops hove found oeil
counts of 80 %o meveral thousend per cubie wililmeters A
wWpitel Alfferantisl count Dy Key imdicabed B Mﬂwﬁm »

| 5% macpophages, I {ii-defined 4 ‘ ’

3% primitive celles 36 mynovial valle snd 57 pr mmﬁ ﬁmﬁﬁ
off blood lowsocytes. I3 would appear thed the omll content of
synoviel £1uld yaries considerebly from Joind to Joint sond from

species To speclass As was giated thers fs wery 1ittle

synovisl messbrane of the adiposs fype lining the doint cavitieq
anit this Le perhaps dus %o the fast thet the spases whish

would be srested by movements of the sondyle, sre £illed hy
neurs-vasaular adipose tieme of the bilamines zones In thin
Facsd povsons, when they sastionte a hellow can be sesm in
Front of the tragus of the say vhich indicoten a madio~snbopriopy
movament of tlesue posterior fo the condyle during mﬂ%m%ﬁ;.mt

\

m hmxz tﬁ@wmﬁbﬁ&r panisous ﬁiﬁ:&‘ ba roagoried an
tha pevsistent organined part of the subryordc menisous whieh
waided during foeladl 1ifs ¢4 the mandibdulap condyle and tha
tepporal bonse The Jeoint compsptments sre wisible st aboud
57 Meme CoRe stags of fostal 112eet 58 ) woreers ( 49 Dypoias
that the medlal portlon of $he tesporesendibuler meniseus is
derived from the posterior extension of the sztornal ot sryrpold
mascls vhich he refers 40 es & fapdon and notes that derden
and ﬁﬁmy{ ) deseribed z slmilar ctourrene in the humen
shoulder joint in which the teéndon of the long ol of the
bleeps brachil musele developes in situs in the extra blactensl T
tigceus of the gleno-humeral Joint, He found 48 8 75 meme Jalls
foetus an inferior Joint cavity and e superior Joind onvity
'haw Lormade

Harpman and Woollord ¢ 5% ) aonfipmed is:a eliberg's ¢ 52 )
Lindings that some of the fibre Wundliess of the axternsl
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pherygoid suscle poas into the menisous of the tempopoe
sandibular Joint and m:mm mﬂ%ﬁww between the BQuASE
Henporal end tympanic bones 46 be atteched to the hesd of the
mallsuss Hoffett {49 naintaine that the mmi gous 56
atioched to the malleus wntil fostel developdent of the joint
18 gonplete. Symons: (48 } fstates m‘ﬁ ‘i‘&w sonneotion of
the menisous to the malleus persists to at least the 160 mume
GaBle Bloges This muy be the Poason why part off the supseiop
- stratum passes through the squana-tympenie :E’immm sl why
also medislly the suporior siratum is sssocisted vwith the

petro-tysponic Fissvve Pather than the sguana-tympenie Pinsupes
The funetion of the menised is comewhobt oheours ond the
muam suggestions hove been podate

ity of the murfacsn

{2} They serve the purpess of restlient bufPer
mintuising the shook of impacisj -

{3) They ave related to the iype of novenent ccourping
st the Joints

{4) That wentecl tring shout the formation of wedpse
sheped Pilme of synovinl fluld in relation to the weight -
transmitiing parte of the Joints during movement & meourdunce
with what night be expected on the m:iﬁ o physienl theorien
of Tubrieations ¢ 1 7 Ir thie is true they should exist in
@mm m&m tm mﬂwzw wrfama mm iﬁmw adll of

temd m& ayd eapable oF pogancrations Follmulng the

ranaval of o mendsevs & new one usanlly Poous gegving dn from
tha £lbpoug capsals of thy éﬁ.ﬁmﬁfg -

As mentloned Lotore the sentvel pest of the weniesus is
ﬁmmzﬂﬂ of Sibrossuetilogs ¥alist 4he poviplopsl portions
Brg wamponed off Tibeons Tlasuss The gentysd vortion of the
misiinsus st DItk Is very colinlse ond the dndopealivisy
wibatance s propoptionally Seswe Wlth apo the intereellulap
substanee incrcases in coount wo fhok e styurtors is
proportionally lsas cellulats Jt shendd be potaed hwes thet
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sanptle $ivsue Adstrdidbution In the mmamxmﬁ sy imm&% with
raes & 30 ). a _— = |
PAbrSlietion of the menisens wap Ales chsepveds This
‘phonicmensn 13 Eoswl b4 sotul An sptiouiar ssrdd m@m and Mbrge
eavttioges B ) x4 1s eonamtdaniy sn vomesking ap ¢
sRRingencts fihrey dus to s dlssolukion o chenpy in the
srovmd exbatences  Aesocd ated wilh this changs hyporbriphie
rnd degenevative chondrooyton wery ohseyveds Tt o supgested
thet ewelliing of the oytaplusw of Uhe hypoptbophbio
shondroaytes war sssociated with the dissolntion of croted
subetonees O 2L ) ye s ko, $hat this phesoxsnen cooues fz
yovng individvals alme; wpd when 4 hevownss 13 is secsointed
FALE mallmetion of the Jolnd snd 4% ccours et the pesinhops)
eages af the svtiouwlse cartilogas & 3% ) mhe peminherst
&dies of the sybiculas 200%iloge sos Mnown an transition sonen
onl hese the ardlovier cartilces in osntinuems mm tha fibroe
sertilace; shich dn tuen baeomos sontisuous with the ayroviel
membrons of the Jodints &6 theie sites, in the gese of the
tepporonsndibuler Jolnt, & Lo3d or fednpge of aynoviel tlecus
nay B seen to over Ilo the perdchondeium for s shord distonos,
This projection of synovinl mesbrane of the apoolwstyss is
gomtinucug with the fibwous tisoue of the };@ﬁmﬁimmim§ snd,
1t mderiien, in the snog of the fndericr doind cnovity, sud
cyexddon, in the caes o7 tho nuperios Joint covity. T2 this
ogion 1o sxpused Yo sivess the sortiloge cells beuesth the
Lariebondvium way prolifevele end be replaced by bore, SO
thet & deformily of the head of the condyis resulbs. Yauslly
vone i@ isid down on the enberior mebieuisr olops of the
copdyie so Wwk it Deocomes wedgw shapeds This shope ts nlso
assodiated by a mﬁﬁﬁ‘ﬁw of the sntevion siope of the
apuseian fouRe and gross W 6 the o bicuiay eminehase
1% shinld be o%sd that Vaughan (5 ) yauerwed ohunges

in the condyle messolated with apdy Thy uoet common chungs
belng the vedge shaped wmtopior exdension ﬁﬁﬁéﬁiﬁﬁ HbovEs
o velatsd it fo uaxinum yressuve being ﬂﬁmmﬁm‘%m ém thﬁ
anterior surface of the condyle duving mapticadions
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Geiftin snd Shorpe ( 55 } have ohoerved this eomuiylnp
ghape in roentgenomans of slderly pedple pasociated with 2
narked flottening of the articulsy sninences An intopmedinte
form would sppsar to axist in which the onterior sviioulop
slope is flattened sssocioted with a moderats flottening of
the articular éminence, It ssoma falr to fnfer that the hony
chenges are due to mestication in & Fopward or vontro position
and that cosseous activity ocours at the tvaneitionsl zone
where perlchondrius of the condyle is continuous with the
synovial pasbrane of the antero<inferior Joint cavity, 2nd it
may be initislly dus to proliferatics of £ibro cartiluge with
subseguent caleificatlion, whereby the wedge shoape of the
sondyle resulitu. It seons as if 1% 18 o resuitont of
magtleation in venteds posiblon ond the bony changes occur
slowly sver & long perlod of time so ¥hat it 1o usvslly omly
obaerved in elderly people and may be dlaghosed as on osten
arthritls of the tenporomandibular Joint due €6 masticntion
in vanlyo position. ' |




Fige 245
Roentgencgrams temporosandibulor joint showing deformity of
sondyie with advencing sges Sagibttal aspeocts

235 As  Showing tha novmal sppesrsnse of o osondyle and
the normsl temporo aondylay relobionship when

the jaws ere in normel or ¢lassical centric

goeglusion, |

Showing an intermedi
eondyle with the 3
mﬁﬁi ’ R T T Ak

3&3 3&

FLBTTEAIN G-

243 G Showing 8 mors aevers form of deformlty of the
gondyle than Iin Pig. 243 Be vith Jaws Opens
Rotés Destruction of axdiculsr apinonog.

243 De  Showing s very severs form of defprmity of the
gordiyle with the jJaws opsne
Hote: Eroslon of apdisulary cminences
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Probebly 4% con by inferped thot o chenge of this siature
in the head of the condyls is sasoclated with masticstion In
- ventyo ?ﬂﬂi‘ﬁiﬁﬁﬁf 8
Uhilst deformity of the mandibular condyle can result
fron subluxation else £ibrillntion can oocur in the meniscus,
and ths writer has observed this phenomenon in the pars
- prooilis neniscist ) e speciren in thic cose was fvom
8 72 yeuy oid cadavers Hers wndoubiedly the chonge was
asgocloted vith npe, although thers was thpronbosis of an
ardisuioe branch of the pleryesid arteryy
The dissclution of intercellular substencs is a revorse
process of the compensstory mochertan by which Sibreesortilags
in alleged to compensate for wears GSo that inevitoblyy thine
nesy of the mmimm pesults and ﬁmmam m rodiclucent nress
vetupied ‘br ﬁhe men o m m&mumm of thase people
io m&mhtw due to mmmamm #ﬂmﬁﬁ ‘W prossurd over o
- nuniber of yesrss This indeed mgwﬂﬁ ma contention that
the temporomandtbular joint is & am*wa bearing 3@1% ard no%
non-stress besring ae slleged by Rdbimm* ( 56 }
With vesr of tha meninous, the mf‘t timm argus peloted
to the meniscus, that is, the bileminay pone m the phorypos
condylar ares must wﬁ:mwaw e involved in mmuzw;mg

(20 ) states that in those muscles with tendinous

 phtaohments such ag the mmm pﬁaw@m maseleg, the supra
byold musclesy the stischment of the tendon Libres to the bone
must continually undergo a process of hpsaking Gown and
reastorations Although this nay e ummwm in pord by the
inferdor re-attachnent of the lateral pt mgai d muselas
symons § 20 ) puntner ctates that during growth of the
mandibulsr condyle thers is & constent bresking down and
restopntion of the tandons of $he Intersl prorygold muscle

- and o similor phenomenon could conceivably compensate 4o
cortain extent a rotro-position, vmﬁwﬂymﬂ&;m and mu:gmi@r
position of the condyle asgociated with age ond mﬁmﬁﬂi&m

The welter of al (65 75 8, 21 ) has noted mmmmmi
shonges in the blood vessels in these oreas and spvess thot

SYRONG
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Préosure gWa & wt in the gmmmmm of thead conditions.
The moab mméptimﬁ blood vemcels arve t;m anberior tympania
artery nnd 1te srticular beanchess Thie apkery iz relotively
Fixed since 1% passes through the souasc-tyspanie fissupe on
ite woy to supply the tympanic membranes In the patro position
of the condyle, usually asgociat ed with close 11 maloc ¢Iuslon
5 o 1&35 of Teekh the condgle spproximates the sguamostympanic
finsure snd these blood vesssle nuet inevitably be compressed,
This compreselon may play & part in the pathogenesis of
atherosolercsis since this condition was cbeerved in artorien
in this reglon of the vilaminey zone in the nenisel obtained
from vedavers sged 26, 56 end 73 years. Similerly in ventro-
position of the condyle, meaticatory sompression off blood
vessels would occupr in the anterdor extrenity of the Joind
and in the pterygo-pondylor ares. In one apeclinen thronbosie
of & museular artery was obnerwod. (2x) SFome
suthoritley f 57» 58y 59, 60y 61, 62, 63, mﬁ &5« ) state
that compression at lenst of mone degres is concerned in the
astiology of atherosclersulss The cecurence of this condition
in these strategioally pleced blood vessels, sincs they ave
reloatively fixed, supports this contenbtions Howover ihe
abhundones of nerve fibves in this reglon lesds to the
considepation of poseidie sffects if blood vessels wers
comprasasds It is probeble the offects are concermed with
propriossption, deep sensibilitys vaso-tonsiviotion apd the

poseibility of neuro-wnagular peflsexes originating fyom this
BONTCH

then the blood vessels become invelved locnl mnd rellex
pain nay oocurs  In this respact 1t is dmpordant to mw *EM{ »
Anvervation of the blood vesosls involveds It is Xnown thot
arteries, dapllilopies and velns ave Innepvaied fo a vorishle
 Gegpae, the most profuse innervation s of aptevies with well
developad musculsy copte and vags vasomm, vwhilst thick wailed

velas have & less profuse innervation, It 1s stated that
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 eutansous mwm have & »icher ammmm tms otherse\ 67 )
xing { 68 ) noted very £ine nerve Pivres apound capillaries
which ended in Rouget cellss Kramer and foda ¢ 62 ) gtates
that ﬁm 3.wm Yee miﬁ within the m&y #thﬁ ;&mmw
- thedp Wmtﬁ.m Lyom m Wﬁ%ﬁﬁ ﬁmm,; pravertebral
Ploxuses am corelpospingl norvens ‘I‘M sxact mode of
ternination of theme vasoulae Cibpres iﬁ esontroversiol, sone
alsiming 1t is o terninsl retioulum, mﬁm others maintain
thot Trse loop and. bouton endings eseur in or on musele
tibren, Also gmzamw and ﬁthw N i'r 86 of & sensory type
may be tm in palationship o this &am%%m
Tha maﬁrﬂy of the nerve :mma are sald to be
w&iﬁa&%ﬁ mmm layrger w&:ﬁmﬁ:ﬁﬁ ﬁ%&ﬁ may e peegents
it i mm that W&ﬁhﬁﬁi@ £ivron z:auanr PYOXUCE VERD-
sonetriction und pava szm e mmm wmmm&m it
Iupthermare they medntain mﬁm&ﬁm m& mmwxw off the
parts suspiteds ¢ % ) xeddegren and semuer € 7 ) proves
that the fibrous srétoulsy eapsule and mmi nopbrans have
3 matmm and somatie iﬁmmt ifm m immi (7)) hixs
ravaxisd nerve fibpds in ﬁm wmmﬁw z&wmimg

mmﬁm in m%a‘hw of ﬁmwﬁm m wiﬁmp m WMW
pathwey wng this cephallc eaxt mim M the upper Lour

ﬁm&wmﬁimﬁ led E‘mm { ” } i mmm thnt mma
ﬁ:a%gmm oo m aervicnl amammﬁ into m M playsd

Hozson ¢ 75 ) exantned praser's patients and fm:l aiererent
forme of mwamw in the sves of distribut ion of the Sth
nepve Pollowing sectioning of its sensory yoobe  Acsording
to his findings, sensibility o Idghts touch snd epdinavy
painful stimuli is lost, and sensibility to deep pressure end
the ability to loealise toueh are grootly weduced. Afder the
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cperation, bub leter they nre gendusily restoved to ap
#opracichle depres, Temperabupe BEIMELL betwack -15@“ Gae cnd
UE® Co oveks no sensaticns, but hot stimuli { €O% Gy « 75% £4)
£ive pisd to stinging o pricking senpationss 16 3.
significend that 1f a ceprvicsl sympetheotomy is done ot the
sang tine an regagtion of the .ﬁémm mﬁ of the 5tk nerve
hot afinuil eyoke ne repponses  The ovidencs wes wequivoondl,
that in order to chtain the cbeclute zavo of cutsnecus
aencibility in the aves of the 5th rerve that servicn)
gypcathectony kag o be éﬁm gg: well on the ﬁ%ﬁw pook
pesection of the 5tk norves
 #ey C ) avancos the opintem thas afferent scaponente
both of the upper thoraole and vagues nerves extend in the
cophslie region slong the copotid artertes, Xunts § 79 76 )
oma Chetotensen & 77 ) pnosussd sxperimentel proot of sfcevent
fibres of the four upper thoraolo spinal nsrvas sxiending
alomg the avtorios axtending into the oephalic rogions Thay
Fel% thet thess Libres were ot peimaey pain sondecting fitres
becauss thoy were of @ largs caiibves Flestrionl stimulation
oFf the nerys plexumer of the earobid apteriss 404 not sllelt
pein pesction but resultsd in reflsx responses in the lowes
gorvionl and upper thowacic segpents and partiovlarly in the
Forslinbe Clinicsl swidence \ T0» 795 80y 81y B2¢) .o ey
an experinenisl eyidence ( 83, b ) suproris the contentlon
$hat the initiol sffect of stisulation of these effercnt nerve
fAhvas 1n vass sonsirdction and thet other olindesl
snon. ke sesondary to tmas P saysr vm conefriction.
m sfferent pathwsy world seem to involve the hypothaluge
retioule epinal trect, ( 85 ) L
Expaprinents have shown thal attmulation of covtain aress
af the bulbap reticviar fopmation { 86, ’37 } m&ﬁifm the

patellos reflex sna inkiivite the Jow m’%ﬁéx& -mg SORYSrRSlyy
what: the Jaw reflsx is elicited; 1t 32 not pousibls o produse
the patallay refiexs It 42 also kmown thot sustalvsd

gompression o the fenoral aﬂw will cbuse rennl iamm@sz "
ardy in emtoln cosens neorosls of the renel gortex, 7This
| ¢




le Enown as pogords the efPects
of sustained cephnide vapoulap gawmgm £t fe probadis,
- exaept Ty Lmer or dnfection, that the only blosd vesaels in
the nephallie pepglong whick sve pugeeptible 4o suntsined
- sompression ars the blood veasels of thy tenperomendiiuler
aptiovlations | | L
The avidence elinical, exy swimmwm and moyohologiend,
indicates that the refiex aymptomp sswosinted with tennors
mandibulas dysfunction are due to intermiitent Semprssalan
oFf newro-verculsy commentive fiseus relative 8 the setiowlan
suplases of the jJofut, and that the basis oF thone syephone
in deubesvisoular preflexes, which in the atiopent sidoe snter
~ the spinel dord via the dovssl voot gangiis o thersets 1
0 thorsolo b and on the efferent side ia Afeposed by the
gangiliomated wyupathstic truak uwndonbtedly higter wentong
being alss Snvolveds 15 i3 probably initlelly of » vasoular
spinal reflex vatures Uith this neflex puin Limitation of
uoyement of other joints snd musculas sizidity have been nhtda)
£t is probable that neuss-vmesulay refisxes ape the bopie
oft these conditioni. |
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in $his regpeet specialised tyos o blond vessele Have
Been notsd in the bilaminay vone notably thy genn vaseulosis
b s R {92 fub syiiovial ocomesstive trseus BHd pLAnyRte
condyler ursae Thess vesseis ovs of epitheliold tyne priopiow
mﬁi&ﬁ%ﬁ%ﬁﬁ@aﬁm Siuilay arterio-vensus-anpsionsses have
been desordibed In Joints. For onssolese

(1) Bpithelisia velis o the tevmioul portion of
cusiionsd srteries terminabing in veins of eynovial mesbyens,
wngd the hussn pulviner agetsbelus jne besn desoribed by
Busatoxt. {89 |

{2) Artorio-venouse-snestonsees in the intornhaloneenl
Juints of ike big tog have been shown by the injection method
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(3) Arteriowvenous-mnstonoses in the humen knee Jolnt
hove been desoribed by Iunn (s2) |

(k) Arterdo~vencusennastomoses have besn demonstrated in
‘the humsn temporomendibulor joint by Griffin end Sharpe ?s9%s)

(lomus Boddies have been observed by the wpiter in ¥arious
parts of the human temporossndibular meniscus, A nouwre
nypearierial glomus in the human temporonsndibulsy menisous
in the vieinity of the squamowtympsnis fissurs has beon
deseribed by Oriffin, ¢ 92 ; in that Instanee it conslated
of a gushioned artory, 8 Sucqust-Hoyer omnals o moceptaoulum,
& perdglomerular nepve, arterioles and capiliepiss,

The 2iteraturs on blood vesaels which hava been
arterio-venous-nnastomoses han been veviewsd, The sites
where arterig-venous-~snastomoses of chavastopistic sorphology
have been found ere; the sxternal sar of the robbit; the cald
and mang the human finger and toes ths bird's foot: the
cocoygesl body of men and the caudal glomerull of various
- andmales and the tongue of the dog, shasp snd gonts ( 97 98 )
it maamm on thelr dlatribution has bwen writien Yy Giwaiw
Thely existence in the mucous menbrans of the gootroe
inteotinal traot, the thyroid glond, the carotid body and
thé aympathetlo genglia aaﬁ‘ wan has been reported by De Gros
Clarke (1) |

The innervation of srtovio~vénous-snastomones has besn
descrdibed by Brown { 100 ) s Lollowat *It sesms ressonnbhle
%o conclude that the elaborete srbaedzations of thick fibres

are receptor mechanisms primardly concerned with vasoulap

 refilexes in which the activity of the arterio-venouse
anastomosss is involveds On the other hand, the much thimner
probobly innyellnoted fibrss may be concernsd with vapow
constriction since they end on the surface of the modified
oedis of the Sucguat-Hoyer cangl.”
Mﬂﬂﬁiwmﬂmﬁwmaammma posoans the following
propertiesie »
" {1} They exhibit opontaneous rythnie ﬁhmm in mﬂ% %i%)
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(2) They react to temperature changes. { 202, 202, 103,)
(3) They keep exposed perts warn ‘w allgwing a prootes
emount of arterdal blocd to flow through the porge’ 194 )

(i) Thay constriet in response to advensils and faprsdie
stimiiation off the sympathatic nerves snd dilnte in vesponss
to mammm and histamine, (391 1054)

?33* : 24 % o 1 *ﬁm—a B ng A w 2 e ,1 P *a

f;* ﬂ" *"Jz' *

m seipin g:f ﬁpi%eﬁaiﬁ wﬁm X mmtmmm o ﬁm
tnvestipators ¢ 196s 107, 108, 109y 99¢) jpve 1ot the

epitheliodd sells snd mmooth musole gells opiginate from the
sane type of mesenchyual cell, ovhers ¢ 310 131 ) gpoey gt
they differantisle from s mesenchymal synoytive and cme
resognisable in 27 to 30 mes Poetusss In regard to the
pathiogersale of the glomus tumors ﬁm{ 12 ) shated 16 1s
important {0 renlise that the development of any of theoe
cells ie dependent on the particular sblmull which are soting
on the tiosues snd in not 4n inhersnt fukotion of the cella
theamoelvess Acoording to Griffin and Shaos's § 9 )
obparvation, splthsliold eelle ave wery common in the humen

' Tomandibuley penisans st 19 nonths of sgo, But are Pave
- at Larme: However 1t may nob 1 hesessary Lo apsunes thet
glopus celle arise d¢ move md glowas Suseds deseribed iy the
knes joints, 133 13k, 315, 136) woist Joints, § 213s 116 )
and bore of the fﬁ#ﬁr‘b ( 337 ) arlae foom WWWMM L e
exioting epithaliold velis. -
popors { 138 ) genorived a pich innervation of the Blood
~ vemuels constituting the glomus body and pefarred to the
extersal coat of the Susouel-Hoyer cansll sg & fouro-
eollagenoun reticnlums Ascording to Vesson (319 ) the
innervstlon of lomus bodier subserves vsuwomobion, im staten
that the vascular dilations percelved by the extia vasoulas
sensory Libpras can be the opigin of 3 vasopotor veflexs The
extrane dilation porceived by the nerve tormdnstion inside
the vessel's walls ean be the ordgin of on inhibitory veflex,
Thus ene can underatand the sliornate rythmisal styotolen
and dinstolss of the glomuss One cen also think thob the
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prossures perasived by the tuctile dermal gorpuscler can
be aleo the oripin of contractile refiexes inhdbiting the
SIOMGH ?&yﬁsﬁ ( 118 ) Btatey that the news museulay
sirueturs of the plomus indicates that 3% hag ey Lunotions e
ioen) snd genepal, It would seem Wm; they hove & loonl
méchenical fonetlon and alec & mmw M%ﬁ.ﬁm ( 206 )
Nopgover the mschanical funoctlion pay be secondury to the
pedvetory finstion, since, when the cell is swoilen 4t
obuiructs the lumen of the blood vessel and vhen ﬁmmﬂ” - R
aftor seorstion the lumen betomes patents It fo aiffiouwlt do
decide whether the secovetion is intersellulap op intra

vaneular but the concentration of ground substonca in thelr
irmgdinte viednity indicates iths possibiiity of fntevcelliulop
aeeretion of micd-polysscchoridens I such is the cans nnd
thic has alvesdy been dicovssed %mm mﬂm Pivdds they
aould be responeible for the mﬁmmmmmim content of

the aynoviel £1uide’ % ¥ ) mpg 20001 mechanteny functton
would also regulate the bPlood flow to m Bynoy

Ehe blood :?E.M %hmugh the pard, it ie mﬂma thot they
have ;wé another mmﬂm of tempopaturs control neor the
surfnes of the mﬁiﬂm .

It 1s well kmown thnt the epitheliodd esl) type Maww
venous-mmsstomoses 1o well innervated ( 199 J popy vy
mysiinated and amyelinated nerve fibros nand it has been
suggested { 200 ) that newrovasaulor refloxes ore mpdiated
viz the myslinated nerve fibwss spscoisted vith mmmm
¢oll type sptordo-venoud-mnastosonss, The possibility of
glomue tumor arising in the temporomandibular peniseus has to
e conpidoreds It seens that ceprtain types of n typicsl
facinl nsuralgle comid be dué fo & glomus tumor 4n the
tamporomandibuine manisouse One hag to think alss of the
exesodingly diverss ayuptoms sspocioted with glomun tunors
andl the frequent ogesurrance of & dlagmosis o neuvaethenis
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when agtually & glomus fumor in the %:W vas rosponsibis
Por the ﬂmth' 'Z)mm symptoms are expiicabls on the basis
of newrovascular reflszes, which moy eause intractable snd,

at times, paroxyewal end sxovicioting lodol pain. Refevved
pain elsevhere in the body osn be caused by glomus tumowss

For instmnce, 4t hoas beon observed that poferved podn foom p syt
ungual gloms tumor ¢ 229 ) waa patseved when Blood was
squsered out from the tumer which Indfested Hat gregauve is
an importont factor in inltdating peflex symptoms. Thersfore
the sxistence of n glomus tumor in the tesporomandibuler
meniscus gould Le diagnossd hy depression of tho mandihulsy
condyle with siib péguent velled of umtmn( 92 ) The probable
pathwey of thess neuro-vaseulue reflexes snd pain mechnitldng
fiave been described, { 75% 6 17 78 )

Bpitheliold oell could not be obserysed In the menisouw
of 58 yeavn but were resdily chaerved in the mendseil from
the 15 nonthe and 28 yesr specimenss Apard Srom this
ararein ¢ %2 ) poved 2 glomns body in the temporomandibular
menigcus of & male gadaver nged 58 yenvss TE hon bgon
suggested by some authorities ¢ 228 ) pnor enithericia celte
disappear with advancing sge, and this noy be the case as fap
as our limited observations to date,

Popols { 128 ) remaried that the ﬁimymammm o thess
colls night be sssocliotsd with a decpesse of thopmal
ropulatory ability of the sged, end i tids do the cones 1%
00Ul Be inferred that disappesrence of thess cells Ik the
i’teiﬁﬁ sould iwaiv thalyr funotion.

gi’amtm tmm and the museles msanciated vith then
heve a sepsory propriocapiion innorvalion. Provrloception
may be defined as miuccle sensibility and sontvols musele
contiaction in asscdlation with the fonction and pressure
vanuipads Receplore toncerned with propeioception have been
found in musele tendons, ;@m optéunm and synovial mm‘?m
apeoeiated with Joints. - andliogs o
fm& anding types or of m mamtsmﬁm ‘ww# those m*w
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sy peoinian mmm&ma, mmwwiw ﬁymﬂmﬂ and the
Golgl tendon crgutiss ’ I |
Shemrington & 121 34#@% at Least 407 of the fibves
Trmepyating & given musole nubserved the ﬁmm pathor than
The aotdr sl organse. o
wulton ¢ 322 ) gintes ® the evidense points %o the
muedls spindies as being the ptietek wm;pfma s0d the findings
of Cooper et ald ( 123 ) on api,:zﬁlw a;t ﬁw ﬁm gw Bupports
thin contentions ¥
arangt { 324 ) 45 nig 59304man Tectures For 195 ummed
up the evidence mmmg t&mﬁ mussle mimﬁm are the
ﬁ%ﬁtﬂh sfferantn. |
166 Granit and Kasds © 125 ) heve shows thet stimlstion
ﬂf the faolilatory part of the wﬁiﬁmiw Farmotion glves riee
to an inorease in the vats of o¥Pavent dis chapge from single
- musdle spindlass Similer stiuulstion of the m}:ﬁ:ﬁiﬁw e

reticular, T T T
 Lopmation mey couse dnhibition of spindle

- oF tha pesd
Alachuiges
0. this reéspact, the writer has relerrod to {nhibition
of whretoh refioxes suscointed with the jows when the knes
Jerk is elicited, and, siniiaviy, when the ;iw ;,mm is
#liolied, the knes Jork s Inhitiied.
Agrin in this sespest it in interesting to note, that
the Colgl tendon organs Inhibit sontrestiie vesponess svoked
by muscle spindiess ¢ 222 ) yooouan et a1 ¢ 226 ) oruna thnt
wher tension developed in & tendon of dangerous mapnitude,
petive conlraction fo sutomationily Aatthited,  This ic the
splinting phenomencn of Uagouh snd Rhinese ¢ 227 } pypeny (128)
glates Daalonily Juw movements spe sobivated by 4 musele mase
In velabion o the tesporomsndibulse joints At rest motor
unity throughout this nass are contesoting { sotivated )
ssynchonously to maintedn & etade of tons. Ivery nuanes of
ovinemt rom this position e fts own wtm ﬂ&f‘ vontracted
{ sxeitad ) and dnhivited motor wnits theoushout the mrtclon

of mastication; sndy for that matler, throughout the hyola
nussuiabures and the neck muselean whisk iz the hoad an wells
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The cvidenee for Jaw cpondng and Jaw closing redlexce han
bess Fond in the desorebbate wilng }fﬁ 1815 129y 330, 221 )
T Juw opening refiex ey Be svoked by blwnt presswss
en tho gus Lewderdng the cromt of & ootk sod oo the footh
eroune It 1o move casily eliciicd in the blewspid vegiong
bul moot Gifficuii Yo elieil Iu he replon of the @%};Mw
L% miod way be adlcited by farudisn dn the asberdor pevt of
the howd paletes ‘The rorlex ie uvnilutowsie She disgestrde
musele contracte Iu gpehing oF The mouth and (here is pePlexn
ceniral inhibition of the elovetor mussies { tenpovnlie,
mogcober wnd medisl ptespeeld § ehen the Juw cpense
Shorsingion (232) pajre the vedlex therelere nivikingly
cxhibits reciprocsl innoremtione The potiex slgs oxhibite the
phenomencn of yeboundy ¢ 250 134y 335 ) ol oo o sy 16 4e
= 3ipbapic peflex, one phase of the reflex fnducing the othep
phubee In the omeodral corbex there is o Jorgé peprepentotion
o the jew opening refless (13 )
The fivot opder cytone subserving propplosentive
sensibiilty for the mustlontory musolos svw lovetsd 4n the
népencephelie suciens of the B4h teigeninsl novve. It s
aleso probrble thet proprioceptors consavped with “yay ‘
musculature sre located 1v this pusteus 5 126y 357, 128 )
It is proveble thet proprlosspiive nerve sodings nee locabed
1o the perdodontal senbrand sinos chvomstolyeis mxs Found in
this puelens dn the eat sPter re-ssetion of the mexillevy
neYVE vantial o the sphencepaiating pengiis *g 129 )

- In the frog ths cylons of the mosénosphalic muleus are
| mmeld and dreignifisant in the luvae stage and caly meture
shen the aniws) poessdcaes Lin ndxtlostory appavatus u{ o )
It would seen thet moturation &F 2he oslls in Yhis csse is
functionsl, Dyidence presented by Qorbis and Godinen{Mdslla)
ans 2oty ¢ W3 ) snsicoted that 538 of myslinated nerve
Fivres in splanl nodves digoppesy fron dhe $hird %o the epd
off the nioth deeadss This augpents tho¥ thers is 4 progressive
Ioss of muacle sensibllity «dih apes 18 is proboble that this
is the vesson why oval rebabilitation ¢ mors Qiffioult in the
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438 parscn sad siso thw posolblilty of & touporshrmalbulor
Juing dysfuntdion g mope likely %o ooty with losy of
'mammazsﬁma Tha purpoes & xmmmﬂ%ﬁiw 1s fo regilate
- dmieelo ecantrootion with w1m‘£:w sfforte Bur dnotenees
tistonetd ¢ % ) sugpecte thot thore 4s fo vesson vy o33 tne
nerve gleponve concarnat with proprdocoption oheuid not be
ogrpGed as sutononic opd pelsie out Shere dn much ovidence
- indloating thet symputhatic Fidren; ode of which end in closs
- pelotionsldy to stristed wudule, pley somé povt 4% Nome
voldtional aotivitye He slso points suf thet 4he autonooie
afteront Liberie vhich coaroy lacrocepnive foguloes foom viseers
mnll Vieed vedsels she only ® verisdty of prepricceptions
There setae no doubt thet veeomotion plays o lovge papd
- in pusede alficloney.. App m e mmwm

fSisoppoare afber sactioning of sympaibotic mmmmﬁm 151 )
dgain the evidencs 1o conflisting ob pegords tha vola, the
sympadtatis mmezﬁe; spnten pioga 1n sustained musols aobivitys
{ 182, 183, 15 156y 1564 357 3 Sidhmgh §6 ceens Pairiy
sertodn et sympothelle stiniadion ehunses the pestitutisn
of fatigue mostlas  The basls off this Mading noy be thet
aptorig-rsnsugemantoncase e asstolobed with the mesahoiism
“Z skolalal ausele d syrpaibetic silmledion vould constriot
et aeisricevanouse-ansstonones and thus inesosss thale
vioad supyly snd thopely presunebly mamm Lt pomovel of
mataholitan, { 434 92 ) Thue 36 would meom $hat the effect of
synpathatie norvss on muselce fwstion, would B9 indiveot and
ot direehs Also Shat mussle sengivility e to n lavge
extant dependont on on adaguats blood suppiy. The reflex
mustiimbure syertoss ohsarved in comtedn sager o2 Lemporce
pandivdder feint dysfunetion therefore pesnn srpiicobls on
the basie of neurovsesular pefisxes interfering with thelr
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TSR rmﬁ:ﬁ mgmwmmﬁ andd :M iaia;g W aiﬁm %&% %M Fastliatory
irm‘i:%w @mmﬂim oft the M%w w&imw fﬁ‘gm%% mayy
hisve G do with the indireet mﬁm af vasg mm;a prdbwEy S
ratiap Yhon divect offvet via m%w WMM‘EE ﬁmﬁiﬁ
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