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XII th nerve 
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M ctli<tl lcrnoi~cu~ , ,. 
l'yr;uuid..,: Svtrr;;;.,t11.li~ rth ~'-'- ~LMi-+/i..'Vf 
Ruot/c(!i of lhc hypogloss<d nerve within the mcduli:J 

Neurologic.: !iign;o;; 
following. 

"·"· ;~rc:rs arc the rcsulliug frolll affcctiuo of lit··.«· 

I. Cunlr:li"lcr:d Ius> uf k' . II . . ·' . . . 
1 

· Illes IC.'il:l :uJu dJscnminativc touch Uuc lo 

2. 
lnvo vcmcnl of the medial lemniscus 
Conlralatcr:rl ·r<tmlysis of the uppa motor n ·u 
llypcr:lf.:fivc rdlcx.cs lhhit ·k' .· . ;= ron lypc (wcnkncss. 
of the pyr:nni<.J <v: 'i:.e..h· ~ ~~g~l, :::t' sp:t~llcrty) due lu invoJVclllC/1( 

nucltus 

~tdlal 
ltmniscu& 

Jf"' fYdd>(_ e)'(tl-1 r:~n .... ;d.J') 

~EOIAl P-4'EDUllA.R'I' SYNORQp.fE 

1• Paraly!:is of hornalahral half 
of tonvu• 

2 • Contralateral paralr•i• 
J, Contralohrol t0 1 , of 

•inulht&lo anJ diJalmlnotive 
louch 

J. (Lu:~~f ltiOIO( I!CIItU/1 p:trai)'S"iS" uf I lie ltu!llolalcr;t/ /t;tl( uf !Ill.: longue 

wc,J IIC.<:s, a! ropily, auJ fihrili:Jtion) 
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L;ttL·cal :'dcdullary SyndronHJ . I J · 

Tlti' sywlrome (Fig. 6.27) is caused by occlusion of the vertebral arLcry 
or the posterior inferio'r.cerebcllar ·artery. It is also known as the pos­
tcri<Jr inferior cerebell:J.r artery (PICA) syndron1e or Wallenberg's syn­
dn>~ne. The affected area usually-includes the following. 

1. Spi1ul nucleus of the trigeminal nerve and its tract 
2. Adj~1ccnt spinothalamic tract 
J. Nucleus ambiguus 
·1. l3<1Se of the inferior ccn.:bcllar peduncle 
5. Vestibular nuclei 
(,_ Descending sympathetic fibers from the hypothalamus 

Neurologic signs and symptoms resulting from affection of these ,,reas 
<Jrc the following. 

I. Loss of pain and temperature sen:;._:.; ions from the ipsilateral face due 
to involvement of the spinal nucleus of the trigeminal and its tract 

2. Loss of pain and temperature sen,·ations over the contralateral h<df 
of the body due to involvement of the spinothalamic tract 

J. Lvss of gag reflex., difficulty i11 ~<Vallowing (dysphagia), and atJJI­

eulty in articulation due to paralysis of ph:1ryngcal muscles supplied 
by tile nucleus ambiguus 

4. Loss of coordination (ataxia) due to involvement of the base of the 
inferior cerebellar peduncle 

5. ll;dlu,~illation of turning (vertigo/ due to involvement of the ves­
tibular nuclei 

6. l·lumcr's syndrome due to involvement of the descending sym-

Voslibular nuclei 

Nucleus ambi~·"u' 

Spinal trigeminal 
--;:.__/ 

I rae t 

LATERAL MEDULLARY SYNDROME 

1. Loss of pain and tempera lure 
s•nsation5 over the ipsila leral 
fac~R and conlralatertll half of 
lh& body 

2. Ataxia (loss of coordination) 

3. Vertigo 

4. Loss of \lOll reflex, dillicully in 
swaltowin~ and difficulty in 
crlic.ula lion 

5. Ipsilateral Horner's syndrome 
6. Vomiting 

I i)!urc (>.27. Schematic diagram of the mcdulla;y areas involved in the lateral medullary 
·,~ 11Jron1t: ~tntf the resulting clinic;d manifestation:-;. 
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-\1--L 
tfild ~ f='i\l t c7:J 
-to te_r wt i n ilt<e 

ascending br;uH.:JH . .:_, rHojcd Ufhlll the 1~0~ of the tri­
gcmin:tl. Fron1 the nUill _,cn:-,ur~ nuclcu~. ~cconU 0rdcr f1b·..:rs ~~~ccrHJ tp:-.i-

btcrally .;Jnd co.nlr;datcr.tlly ;1.:; ,lhc(d0!-;.11 -tr-f·:Jl-'"~~o---t~'-~•"l"""'-iC tf,lt)- ~ cl.Ylo-tR~r p<t:rt­

"b ty,ile_""'"J ~-~•"n•jeus) ----- -- ---- rosty~ -to i}{(_ {U,\)<t!{,•V(~ 
---'>-- wCc;ct, 1'\lAck\o<JIS cb 4~<11UlU ~ VPM ( \Jtn+v~ pos-ltro-

~J_,-,,_Q_ Yl_V<(~WS ~ rdrt c6 Ve_Y1rrobas0 ~r--e(XJ 
-~ fey ~ ruit~ "G iniY<ic+,lf:)-e f'ii,"n._ ~ S<'W_eh.-w£ lf..z 

'1J tl '-'-_ iY ' J -e VIA i n ,-.J_ 17 U V < i S Co,f:_ S L-t r (} / ut1f!:} ~-
(,Uic,tt wdJ "hse w.Rici._ J:e'l'tsCl_ty,""s "'P<~i., ? 

------ Tngeminotha!a!DIC tract 

Fig. 34-5 Trigeminal sen~ury pathw.;~ys. VPM, ven\r,.l 
postl'romcdial nucleus of th;:damus. 

. ,- • 

\'- +-e•ur- ~ 
I ToiAcL 1? J 

I' 
I : 

) J I 
l -J: 

Fig. 34-4 Representation of the face in th~~ 
~~~~~f trigeminal nerve. (Ct often-hils rio posterior nCrve 
ioofl (:tt;:d:.lptea from Sears and Fro:1nklin, IYHO.) 

The prinLipzd sensory territories of the pars caudalis 
are the epithelia of the entire trigeminal area: corneal, 
facial (epidermis), nasal and oral. The modalities 
served are pain, temperature, and touch (the tactile 
fibers arc collaterals of those entering the pontin: 
nucleus). To o ra hical representation in the nucleus 
~nio~Fig, 4- _ 

·' J 
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\ 
fig. 34-6 The five lines required to make a trigt·mina! sensory m.1p. 

AFFERENT EFFERENT 

1. Spinal nucleus J. Motor nucleus 
2. Main sensory nucleus 4. Mesencephalic nucleus 

Trigc111innl ncuralsin is a rare but important condition 
characterized by. a.tt~cks of cxcr~ciati~g pain in the IC?rritor; 
of one or more diVISions of the tngcmmal nerve. The patients 
arc able t~ _map out the affected division(s) accurately. Since 
the cond1tton has to be distinguished from many other 
c~uses.._ of facial pain, the clinician must be able to draw the 
tngenunal sensory map (Fig. 34-6). 

APPLIED ANATOMY 

The motor nucleus and motor root are rarely affected by 1

' 

\ d1scase. but the root will be mduded if the mandibular nerve 

1
,s div1ded m treatmg trigemmal neuralgia. Motor paralys1s 15 

I revealed by deviation of the toward the weak stde on 
, openmg the mout , The dev1ahon ts caused by the 

I 
unopposed <Khan of the health~ lateral pterygOJd. 

The JaW-Jerk reflex (ehcJtedY tapp1ng the chm w1th a 

1 
downward stroke) IS routmely tested when the cranJ<ll 

:nerves are being examined. Exaggeration of the jaw-jerk 
i reflex signifies bilateral supranuclear lesions. 
. lf.thc. 

)> 

.f::j M f'1n ,· 
p;J~H 

fVl !j).ol.yc:J 
4tll. &d.J.y 

i'i)~llr..:: 7_2J Cmnpn~ill' );t::hcm;Jiic tlia~f:ILJI or tho.: :lffcn.:nt :Jnd cfrcrcnl f<l\11:.. or the lli- d•jtV"fr,c 
!<Cillinal {CN V) ncn·c and lhcir nudo. 

Me•enccphalic nuclcuB ( 4 in ~ J.i ~ I<I.W' J 
The midbrain nucleus is a ribbon of unipolar cells lying 
beside thC aqueduct of the midbrain and rostral end of 
the fourth ventricle, the ~of ~r 
neurons within the CNS. Thetr peripheral processes 
supply sef:t~rrytibers to muscle spindles over a wide 
area: the extrinsic ocular muscles (rich in spindles), the \ 
facial nu1sdt_•s (poor), and the masticatory muScles \ 
(rich). 

-!h. Ce,.v,Nd. p-rocesses €..-vtd "" 
-t.J.o.,.} <1.""' ...., < o/ c~ 4 IVl 

fiq. 8.31 Elicitin~ !~e iaw ierk. 
J • , .. j .i ! , • . . 
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Course and distribution 

The lll(lin faci,1\ nerve leaves the pons <lt its luwl'r 
b0rderand crosses the subarachnoid space to enter the 
temror"l bone. It r"sses above the vestibule llf the 
l.t\lyrinlll, b;_·~Hh b<~ckw2rd at 0w gt'!._IJI ~1 .. , ht~'(') ;u1d 
descends !7"1 lite stylntn.lsluid !tJr,1ntt_•n 111 the tnlt•tv,ll 
hf'tween the middle c<H <tnd the mastoid prnct>s<;. 
Before t:'lllt.'rging from the skull _it .supplies !ln.' 
stapedius muscle. \\1hcn it ~merges 1~ gtves branches 
to the occipitalis, digastnc (postenor bell)'), <1nd 
stylohyoid muscles. Finally, it divid~s ':·ithin the 
paroti~l gland into six brat.lChes t~l the m1mei1C muscles 
(muscles tlf (,oci<ll cxpn•ssum) (f1g. 35-2). 

URANCIIIAL HHRENT ROOT (S\J'E.J 
The branchial efferent root (main facial nerve) supplies 
the muscles derived from the second branchial Mch. 
They include all of the muscles inserting into the skin 
of the bee, together with the stapl'Jius and styl<1hynid 
musdcs .1nd tlw Jl<ISlcritu- belly (lf the dig<~stric nwsde. 

i t • j 
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1.. Paralysis of muscles 
of facial •• pret11on 

Figure 7. 16. Schematic diagram showin!! lesions 1n the facial nerve at different sites and 
the resulting clinical manifestations of t:ach . 
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f'ARASY:\'\PA'fl !FTJC AND SPECIAL SCNSE 
ROOTS {fig. 35-6) 

The nervus inkrmeJ.ius Nl) intervenes between the 
main an.> nerve and the vestibulocochlci!r nerve in 
the internal acuustic meatus. It joins the facial nerve 
proximal to the 7 enu. 

The pnraSiflll 111/ 1Cf1C roo of the Nl arises in the 
supen r sa tva tory nuc eus. It contributes to the 
greater petros.1l .?lnd chorda tymp.1ni nerves. The 
greater petrosal fibers syn<~psc in the plerygup<llatine 
ganglion, whose postganglionic fibers supply the 
lacrimal and nas<1l glands (Fig. 35-7). The chorda 
tympani fibers synapse in the submandibular gang­
lion, whose postganglionic fibers supply the subrn<ln­
dibui<H, ~ubi in •ual, cmd inlr;dingual glands. 

Th SIICt"llllscll:.;c nwl of Nl ws its unipol;lr cdl bodk·s 
in the genteu ale gang ton <Jf the facial nerve. The 
peripheral processes of the ganglion enter the grc<ller 
petrosal nerve to supply the palatal t<lSIC' buds and 
enter the chorda tymp<~ni to supply the {,lslc buds of 
the Jnlcrior lwo-thirJs of lh<' longue, being carried 
there by the lingual nerve. 

Fig. 35·6 The ncrnr" intcrmcJ,us. Ch.T ._<:hurd.l tympani; GPN. 
}~re.llcr pdn>S.ll nerve; !'t.G, pterygop.ll,lhn<'" ~anghon; Nl. nt.T'-'Lrs 
i rriL•rrnL·drus; N .Sol., nucleus sotit,1nus; S .Sal., su pt.•rior s.1 hv.:rtury 
nucleus. 

fig. JS-7 J'kry~op.ll.ltinl' g,1ng!i011 ('g.lnglion o( h,l)' fl'\'C(). 

l r' • 
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n.,cl•v• 
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]. P<><<>lfO;O oO m"oclo~ 
al lac;<>l .. P••ni~" 
tou ~I t•,.h 
r"'"";,,d ... u ... ,;.,, 

tcoo al loe<imaUon 

,~,;;;;;;,-;~ 

~ ·::~r:~ ; ~ y~····"·l 
I !. 0.-.-: . 
I - -·-. ~;•i---...£:) and 

t f ··· '0 s .. t>''"~~"""' 

2. ""'""''•'• "' ..,., .. , •• 
ol l.,o;ao ••r•••oion 
I n•o <>I tn•t• 
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~'"'""'"" ·---- --~ 
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ol facio! ••P•enOo" 

Figure 7.16 Schcm;o!ic lli:rgram ~'"'"illf!. k.;inn~ Ill !he rao:.:i.ll m:rvc ;ol difkrcnt .~itcs and 
the rc~ultin~ dinictl nr;tuifc~l;oti<tll~ <1f ..::odr 
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{Upper Mob:! 

Tract 
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Nerve 
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Leal on 

FJGURE 28. The shaded areas of the face 1 p~yzed after(f! ~:..~~udear le~of the c: l~cwl tlif distribution of facl~~clcs 
neuron feslon\o'rt:he acia:J nerve. rt 0 

JU Jar tract, 11.nd after(alower motoi'" 

Limbic COIIIICcliOilS 

A hemiplegic patient m<~y use the pM<~Iyzcd lower f<~t:e 
during a spontaneous smile (fig. 35-4). The 'emtJtion­
<tl' supriltntclc..~tlr fib~rs presumt~bly lr<lVL'i fn11n lht• 
limbic cortex. Their course is uncl'rtain but il lll<lY 

include the basal ganglia; this is suggested by the 
absence of emotional expression in patients with 

Pa-rkinson's disease. 

/ 

' ·z: -' 

(,~~~~ 
l. 1~iln~ Vtr" Crl<lSU 

In f<l r J.:j J ;, d/, 71 
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Cvmcal rt"~o: (Fig. 35-5) 

Touching the cornea with a collon wisp elicits a 
bil<1leral blink response. The afferent limb is the 
ophthalmic nerve (its nasociliary br.1nch supplies the 
corne<~); the efferent limb is the facbl. to the palpebral 
(eyelid) fLbers of the orbicularis oculi muscle. 
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