
nerve fi bres of the re tic u lar for ma tion oc cu py up to half of
the pons on its trans verse sec tion. The pons al so has a large
num ber of as cend ing and de scend ing nerve tracts, which pro -
ceed to the cer e bel lum as the mid dle cer e bel lar pe dun cle.

Cer e bel lum

The cer e bel lum con sti tutes the sec ond larg est part of the
me ten ceph a lon and is lo cat ed above the fourth ven tri cle. It
is rough ly glob u lar and its sur face fea tures fis sures that di vide
the grey mass in to lobes, and small er fis sures that fur ther
sub di vide the mass in to small lob ules and these in to small er
units known as fo lia. In the cer e bel lum the bulk of the grey
mat ter forms the cor tex (cor tex cer e bel li) and en clos es the
white mat ter or me dul la (cor pus med ul lare). The white mat -
ter aris es from the pe dun cles and ra di ates through the var i -
ous lob ules, re sem bling a tree. Be cause of this ap pear ance, it
is of ten re ferred to as the tree of life (ar bor vi tae). Ad di tion al
grey mat ter forms sev er al nu clei, ter med ba sal nu clei, em bed -
ded with in the me dul la (Fig. 14-11). The cer e bel lum (Fig. 14-
10, 11 and 15) can be di vid ed in to the:

Based on the phy lo ge net ic de vel op ment, the ver mis (Fig. 14-
15) can be fur ther sub di vid ed in to ros tral (ar chi cer e bel lum),
cau dal (ne o cer e bel lum) lobes, and the floc cu lon od u lar lobe
(pal ae o cer e bel lum) cau do ven tral ly. The cer e bel lum is con -

nect ed to the brain s tem by three pe dun cles on each side.
Ros tral ly it is at tached to the ros tral med ul lary ve lum by
the ros tral cer e bel lar pe dun cles (Fig. 14-11). The cau dal
cer e bel lar pe dun cle con nects with the cau dal med ul lary ve -
lum and the me dul la ob lon ga ta. The mid dle cer e bel lar pe -
dun cles ex tend ven tro la ter al ly to the pons. The func tions of
the cer e bel lum are re flect ed by its con nec tions to oth er parts
of the brain. The cau dal pe dun cle is large ly com posed of af -
fer ent fi bres with or i gins with in the ves tib u lar nu clei, the ol i -
vary nu cle us and the re tic u lar for ma tion. The mid dle pe dun -
cle is al so com posed of af fer ent fi bres, which arise from the
pon tine nu clei. The ros tral pe dun cle is large ly com posed of
ef fer ent fi bres dis patched to wards the red nu cle us of the mid -
brain, the re tic u lar for ma tion and thal a mus. It al so in cludes
an af fer ent com po nent from the spi nal cord.

The func tions of the cer e bel lum are con cerned with bal -
ance and the coor di na tion of skel e tal mus cles with re gard
to pos ture and lo co mo tion. Bal ance is lo cat ed in the floc cu -
lon od u lar lobe. The cau dal lobe con trols the mo tor func tion,
the ros tral lobe re ceives pro pri o cep tive in for ma tion. Def i -
cits of cer e bel lar func tion re sults in cer e bel lar atax ia, clin i -
cal ly ap par ent as loss of bal ance and co or di na tion.

Med ul lary ve la (ve la med ul lar ia) and
rhom boid fos sa (fos sa rhom boi dea)

The ros tral and cau dal med ul lary ve la (ve lum med ul lare
ros trale et cau dale) are thin med ul lary mem branes that ex tend
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Fig. 14-11. Brain of a dog (dor sal as pect).

● me di an sag it tal ridge (ver mis),
● lat er al hem i spheres (hem i sphe ria cer e bel li).



be tween the rhom boid fos sa and the cer e bel lum like a tent
(Fig. 14-11). To geth er with the cer e bel lum, they form the roof
over the fourth ven tri cle. Close ly re lat ed to the cau dal med -
ul lary ve lum is the tela cho roi dea of the fourth ven tri cle.

The floor of the fourth ven tri cle is formed by the rhom boid
fos sa (Fig. 14-21). Gross vis u al i sa tion of the rhom boid fos sa
re quires the re mov al of the cer e bel lum and the med ul lary ve la.
Its ros tral part be longs to the me ten ceph a lon, its cau dal part,
to the my e len ceph a lon. It has a me di an sul cus and a bi lat er -
al sul cus lim i tans, mark ing the tran si tion from floor to wall.
Ros tral ly the sul cus lim i tans ends in the lo cus caer u lus,
which over lies the mo tor nu cle us of the tri gem i nal nerve. 

The walls of the rhom boid fos sa are marked by a bi lat er al
em i nence (ar ea acus ti ca) formed by the un der ly ing nu clei of
the ves tib u loc och le ar nerve. An oth er em i nence is vis i ble be -
tween the me di an sul cus and the sul cus lim i tans (em i nen tia
me di al is) mark ing the nu clei of cra ni al nerves IX, X and
XII. The cau dal  end of the sul cus me di a nus is called the obex
(Fig. 14-18 and 21). 

Mes en ceph a lon
The mes en ceph a lon (Fig. 14-8, 9 and 16) can be di vid ed in to:

The mesencephalon or mid brain con tains the mes en ce phal ic
aq ue duct, a chan nel that ex tends be tween the fourth ven tri cle
and the third ven tri cle (Fig. 14-20). It is cov ered by the tec tal
plate, which con sists of paired cau dal and ros tral swell ings, the
col li cu li, that serve as re flex cen tres for hear ing and vi sion (Fig.
14-22). The ros tral col li cu li are joined to the lat er al ge nic u late
bod ies of the di en ceph a lon and are re lay cen tres up on the vis u -
al path ways. The cau dal col li cu li are joined by a sub stan tial
com mis sure and are con nect ed with the me di al ge nic u late bod -
ies. They are re lay cen tres up on au di to ry path ways (Fig. 14-18).

The teg men tum con sti tutes the core of the mid brain be -
tween the tec tal plate and the ce re bral pe dun cles (Fig. 14-21).
Much of it is formed by the re tic u lar for ma tion (Fig. 14-19).
It con tains the mo tor and par a sym pa thet ic nu cle us of the oc -
u lo mo tor nerve (Fig. 14-14), the troch le ar nu clei and the
red nu cle us (nu cle us ru ber). 

Part of the tri gem i nal nu cle us al so ex tends in to the teg -
men tum (Fig. 14-21). The sub stan tia ni gra is a prom i nent
lam i na un der ly ing the red nu cle us that can be iden ti fied in
cross sec tions by its dark er col our.

The ce re bral pe dun cles are vis i ble on the ven tral as pect
of the brain cau dal to the op tic tract at the base of the brain.
They are bound lat er al ly by the pi ri form lobes and cau dal ly
by the pons (Fig. 14-14 and 16). They com prise de scend ing
fi bre tracts from the te len ceph a lon. 

The cerebral peduncles flank the in ter pe dun cu lar fos sa,
which con tains the mam mil la ry body, hy po phy seal in fun -
dib u lum and pi tu i tary gland (Fig. 14-14). The oc u lo mo tor
nerve emer ges on the ven tro me di al as pect of the ce re bral pe -
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● tec tum (tec tum mes en ce pha li), al so ter med
tec tal plate (lam i na tec ti) or quad ri gem i nal plate 
(lam i na quad ri gem i na) dor sal ly,

● teg men tum (teg men tum mes en ce phali),
● ce re bral pe dun cles (pe dun cu li ce re bri) ven tral ly. 
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Fig. 14-12. Brain of a goat (ven tral as pect); Scha bel, 1984.



dun cles. The troch le ar nerve leaves the mid brain dor sal ly,
just cau dal to the tec tal plate.

The func tions of the mid brain are de ter mined by the nu -
clei of the third and fourth cra ni al nerves and the re flex cen -
tres for hear ing and vi sion. It plays an im por tant role in coor -
di na tion of vol un tary mo tor func tion con trolled by high er
cen tres. The red nu cle us is im por tant for mus cle tone, body
pos ture and lo co mo tion. The sub stan tia ni gra is es sen tial for
the in i tial phase of fast move ment.

Pros en ceph a lon

Di en ceph a lon

The di en ceph a lon (Fig. 14-10) is on ly vis i ble on the ven tral
sur face of the brain, where parts of it pro trude be tween the
ce re bral pe dun cles. Some text books clas si fy the di en ceph a -
lon as be ing the most ros tral part of the brains tem. It can be
di vid ed in to the fol low ing parts in dor sov en tral se quence:

The ep it hal a mus com pris es the pin e al gland (glan du la pin -
e al is, ep iph y sis ce re bri) (Fig. 14-10 and 23) and the ha be nu la
with its as so ci at ed tracts. The pin e al gland is a small me di an

body that pro jects dor sal ly. It is an en do crine gland that se -
cretes me la to nin and oth er com pounds which af fect sex u al
ac tiv i ty. 

The ha be nu la con sists of ha be nu lar nu clei, which re ceive
fi bres from the te len ceph a lon and send fi bres to the mes en -
ceph a lon. It is an im por tant part of the ol fac to ry path way.
The ha be nu la of the left and right sides are con nect ed by the
ha be nu lar com mis sure.

The thal a mus is the larg est part of the di en ceph a lon and
can be fur ther sub di vid ed in to the dor sal thal a mus and the
sub thal a mus. The dor sal thal a mus is com posed of a large
num ber of nu clei through which in put to the ce re bral cor tex
is chan nelled, in clud ing sen so ry in for ma tion from af fer ent
tracts from gust a to ry, op tic, acous tic and ves tib u lar or gans
(ex cept ol fac tion) (Fig. 14-18 and 19). 

The sub thal a mus is the ros tral con tin u a tion of the teg -
men tum of the mes en ceph a lon. It con tains the sub tha lam ic
nu clei that act as re lay sta tions in the ex tra py ram i dal mo tor
path way. The left and right thal a mus is con nect ed by the in -
ter tha lam ic ad he sion, which is en cir cled by the an nu lar
third ven tri cle (Fig. 14-18, 19, 21 and 23).

The hy po thal a mus (Fig. 14-22) forms the floor and the
wall of the third ven tri cle. It con sists of the op tic chi asm
ros tral ly, the mam mil la ry body (Fig. 14-14) cau dal ly and
the grey tu ber of the third ven tri cle (tu ber cin e re um) in
be tween. The grey tu ber gives rise to the in fun dib u lum,
which sus pends the hy po phy sis (pi tu i tary gland) (Fig. 14-23).
The hy po phy sis con sists of the neu ro hy po phy sis, the
ad e no hy po phy sis and an in ter me di ate part.
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Fig. 14-13. Brain of a goat (dor sal as pect); Scha bel, 1984.

● ep it hal a mus,
● thal a mus,
● met at hal a mus and
● hy po thal a mus.
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Fig. 14-14. Hor i zon tal sec tion of the brain of a dog at the lev el of the in ter ven tric u lar fo ra men (blue stain).

Fig. 14-15. Hor i zon tal sec tion of the brain of a dog at the lev el of the ros tral com mis sure (blue stain).
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