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'i'HE NEUROLOGY 0£= THE BASAL 
GA.NCLlA 

The basal ganglia have great neurological im­
portance because several common diseases 
have been correlated with specific lesions to 
this area. Damage to the basal ganglia produces 
rnovemcnt disorders, or dvskinesia [G. dys, 
bad, and kinesis, movement]. Dyskinesia. a mo­
lar disorder that entails some loss of voluntary 
control and regulation, falls into two classes: 
those that result in spontaneous movements, 
or hyperkinesia, and those that result in 

1)o•·erty of movement, o:- hypokinesia. Hypcr­
kmes a is expri!Sscd as i''VC'!tl 1.:a1y spontancov..s 
;·:avcnc:~.s. Hypokir,\!s!.- cz.u.scs the opposite 
erfcct, Ctc lach of spo,:wncous nwvcmcnls and a 
siu1 ·i:~g of vclw:~a1y ;·1ovcmcnt. lt is important 
o note th::.t the motor system is otherwise in­

t:<ct,2_S arc the knowledge and will to initiaLc 
and perform the motor acl. 

D>·skinesia differs from para lysis and pare­
sis in two major respects. F1rst. unlike paraly­
sis or paresis, dyskinesia involves no dysfunc­
tiOi1 of th~ t...ppcr or lower motor ncuro::~ 

::ys~~!:-1.5. Consequently. there is no weakness. 
Second, dyskinesia is not apraxia, the inability 
to. plan or execute a complex motor act. I 
Apraxia follows a lesion to the cerebra l cortex ! 
and affects one's abilit)' to concepLUalt:c the 

1 

task. 
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THE SPINAL CORD c_ tJ ~--:$.- ( <J.~ i ;_)\) ~) 

The spina l cord is a compressed cylindrical .:olumn (<lboul 45 em). J 7-= i; r>:-~i ·\ ~c 
It is 25 em. shorter tlliln the vertebral column. 

Above, it is continuous with the medulla at the level oi the }'.Jraman magnum. Below, it 
tapers forn1ing the con:ts medullaris and et!ds a/ t,'.!! level of the inlet vertebral disc between 
the first and second lwnbar uerlcb' ae. 

A fine th read of ncurr.glia surrounded by piu mater c«lled the Jiu<~t! lermillale, descend; 

from the conus mcdullaris to be ntt<~ched tv the back of the coccyx. 

TJ1e spinill cord is ;Jtlacl~ed to the dUJ·a l11J tc t· by l<ltera l s!'pta called the denticul"te lign­
mcnts (wh ich are folds of pia mater fou11 rl between the an t. and tl1e pos t. roots). 

The spinil l cord is supported in the vertebral canal by 3 me><.hanisms : 

n) the filum tcrmin(l/c : which is allnt::hC'd to the bn(:k of the coccyx. 
b) the denticulate Licwncnts : "hic!t are C!ttach~d to the du1·a mol('r. 
c) the clura mater: which is allacheJ above to the margins cf the ft•r<Jmen magnum and on 

either side to tht> margins of the i,lterwrtebr a l fora:11enG. 

The dura maier ends at the /ou;er bo.~dcr of the second S(lcml vertebra so?-
THE SPINAL NEHVES 

31 p<~irs of spinal nenes (8 cervical, tz thotocic, 5 lumbar, 5 sacral and 1 cocc_,'gc(l/) 11re 

attached to the spin<d cord. 

Each spin<1l nerYe is allached to the spinnl cord by me<1ns of :~ 1·oots (a dorsal "se-nsory" rout 

and a venuai ''motor" root). 

Each r oot is altacheJ by a series of filt~nJefll~ ,:i\.·:~;; the Jcnglh of n ~egment of the spi11ol 
cord. 

spinal 
nerve 

fig. 66 

supplies muscles 
&skin ot back 

A segment of the spiual cord with its seuscry nnd motor roo:s. 
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\\"hen the fo<'tus, is 3 months old the length cf his ;pinnl co1 d is C<tuui lu the length of his 
vertel)l(d cohnn n, <111d 1l1e spinal cord fills tbe nholr. l<?ngtlt ,,[ the vertel>1<t l canal. 

.'\fler ~ JllOlltbs, the I."Crtcbr(l{ column g'OU'S ftHtet than tl1e l'pinaJ tOni. 

.4t f..irth, th<' .;p!nal cord ends <'l the le\"<::1 of ilac y·cl iwnlmr vcrtehr<J . 

The adult spi!l<d cord e11ds al the Je~·el of th•:: iu:e:rvcrtei.J nl di~c be: ween Lt and L2.. 

Notice the following 

1 - The segments of the spinal cord are not in line lL ith the l'Crfc/.tr,zq u.·hich correspond !o 

them in number and the difference increares cs u·a f!O dowmL·ord.s : 

the <pinotts prl)cess of CG is opposite the ~pin,d curd scgmeul C9 

the spi r.·Jus proct:,s of T3 1s opposite the ~{nol coni sq;ment T fi 

the !;pinous process of Tg is opposil.!! the op:mJI C<) l d !'rgmenl T~ 'f.. 

-· - -· ~ - -·-

Spinous process ( \1 ~'-tc I';;(<\) Spinal c<•nl scgmcul 

C6 ct 
---------------------------------1---------------------------------

T3 }5 

T'8 -I I C· 

·-r;c- Tn .. 
L 1 -=-L2. 

!_; •. ~ ·; 
,. I 
::;,i - ~ .... -<-t -- - . ~---

2 - The spinal nerves lcaYe the vertebral canal <1l the inl<Jn .. crtcbralforamcna which arc lau:cr 
down than the leuel of origin of the spinal nci"L·cs; thet·efore, the <1ut .. and post. roots lzatJo! 
to dascc:nd in the wbaraclmoid space s:mu: dis!a::ccs; ·· t/;e lr;wcr the segment of the spinal 
cord the longer the distance which the r-:>ots have t,.:J dcsr.ctd before ther tcaclz their intcr-
z:ertcbra/ J·;t nmcna." . . 

3 -· The lumbar ancl sacral nerves haYe very !eng po;t. il'H.l illll. 1 o<Jts. 

bundle coll<'d "the cauda equina~ (bec<~usc it r~<emhles the tail o( o 
Theic roots form u 
horse) . 

·t - The suLur'lthnoicl r['UCC ucbw L:! (after I • ~ SiJi:ld ccal Clid:i) t::"IJ! tair:s o!:ly tlze cnud-.1 
cquintz and filum tcrm inalc suspended in C . .:> l'. If w ~ : •tHICttn·c 1he subarnclmoitl spoc: 
below Lz (ho.·Jl>a:· pw1ctwc) there is no ca ;e>r c.r i.::Jju:r to the ~pi:1;:l cord. 
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Most Common Lumbar Disc Syndromes 
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-rJ-< t(J'Dt, }irl!:J't.l.. lf\CrtrlJc:s 
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Sponal / 
gangloon Ped•Cl.:! c: ,•e::e~~-, 

1:ig. S-9 Twv_thnr~ocspin<~l ~~r.d ~cgmcnt~ Jnd )pi!1Jl ner'c~. D". 
Ul.lr::,.1l r..'l!nus~ ::,, !-»pln.ll nt.:rvc; vh.~ ·.:~:it: .. "!( r::n1u~ . 

ThorJcic roots "k 

Thc~c an~ rardy .1ffe..:tni, be.:.1use ~Y r<ll.uy lllllVL'nlL'Ilh .11'<' 
Je rmilted bdwl.'l'll lhl' thor.Ki..: \ 'l' rteb r.l L' . Hll\\'l'VL'r. tll'J'\'<' 
roo ts mily be ..:omprcsscd by vertebr.:J( .:oll,lpSe frc.m tr.nun.l 
o r tnl.'l.1Sl.ltiC Gll1Cer. 
Th~ Tl Sti•ldrJ/IIt: i~ il rilnl .:ondttion 111 whi..:h lhL' ltr::.l 

thor<>dc ant~rior nx>t is torn from the !>pin.ll nu·d b)' viulvnt 
tr.11:tion, for in~tMKL' v. hen someone is pulled .1l1)ll~ the 
~round by one h.md. The two prc~entms feJ l UI'l.''i olrL' (,1) 
wasting o f the intrinsi..: muscl~s o t the h.1nJ, .1nJ. (b) Hon~er's 

syndrome (pupiii<Jry constriction, drooping o f the uppL'r 
cy-.?lid lChzpter 31). 

_ t2;;..,...,,!,., bU -n u i"l-lil t<-) ~f. 11-__1 b<.. 
' I • L ' r ·· - · l...·' ·•· t'\\Jr.;- ..,.;_C"- \..""' -rl (,!...;:__, , r.·t, ·'-~--";t 
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L:.JtnbJr roots 

Full:~~~ <JJI Gls.:s of p:olilps~d ir.tc:rvl!r:l•br,1l J.::.c ,,,.,l. r 
j'..ls t .1~ or bL'iuw tn.:- ftfth lumbar vcrlc:bril . 'i"h .. • nud,•Ls 
pulposus hcrni.11c:s pos!crol<llcrallv as il rull' .1nd ... t.r.1 pJL'S'<..~ 
th·: p.1ir l'i roo ts tr:~vL'ting to the no:/ for.lnh:n ,,( ..:"1 (F'h· 
S- I7). 

Fig. 8-17 PrC>lapse of L415 disc usuaUy presses on LS nerve roots. 
(Only po~l<!rior roots are shown.) b acj(r)Cke 
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E.11.:h spi tl.ll 11L' J'Ve gives ufi' [Ort:Lurrenl br,lnJ:D,,·ithin 
the intcr vertc:brLJ I fo ramen. The nx:urn.•nt br.lnLh 
SllppliL's lhL' dur.1 m.lll' r, lhl.' f OStt'l'to r IPn~;itudin.l l 
lil;.llllL'llt of tlw v,•rkbr.ll L,,lumn, ;1nd til ... · llllll'l'lll<''• ~ 
::>- JO l <~me lli'\L' of the .1nnulus fibwsu~ t>f th~ tnlL' J'\'L' r-
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overlnp of innL·rv. l litln. ~n..! tLhing ~)f the dur.1l ~h~..·.llh l/ -
o f,, sin •lc s in;~! n~rVL' giv~s rise to ,,,in uvc r five ur J 
more erma tomes on t 1e b<~c- (see blcr). 
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