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Fig. 18-68. Par a me di an sec tion of the dor sal part of the hoof of a horse, show ing horn tu bul es and the horseshoe with a hoofnail (plasti-
nate); courtesy of H. Obermaier, Munich.

Per i o plic seg ment (lim bus)

The per i o plic seg ment forms a band a few mil li me tres thick
just dis tal to the hairy skin and ex tends on to the heel bulbs
pal mar ly/plan tar ly.

The sub cu tis of the per i o ple (tela sub cu ta nea lim bi) is
mod i fied to form the bulg ing per i o plic cush ion, which joins
the heel bulbs on the back.

The dermis of the per i o plic seg ment (dermis lim bi) is
stud ded with slen der pa pil lae (pa pil lae derm ales) a few mil li -
me tre long (Fig. 18-67).

The ep i der mis of the per i o plic seg ment comprise the ex -
ter nal lay er (stra tum ex ter num) of the wall. It forms a band of
soft, rub bery horn a few mil li me tres thick near the cor o net,
but dries to a glossy thin lay er dis tal ly (Fig. 18-68). The per -
i o ple con sists of an ad mix ture of tu bu lar and in ter tu bu lar
horn, which los es its tu bu lar struc ture more dis tal ly. The per -
i o plic horn is usu al ly worn off when it reach es the mid dle of
the hoof wall. 

The horn cells and the mem brane bind ing ma te ri al are
able to bind wa ter, so that the per i o plic horn acts as a flu id
res er voir to keep the un der ly ing cor o na ry horn moist and thus
elas tic. The lip id com po nent of the mem brane bind ing ma te -
ri al pre vents the horn from both soak ing up and los ing too
much wa ter. 

Cor o na ry seg ment (co ro na)

The cor o na ry seg ment con sti tutes a band up to 15 mm in
width dis tal to the per i o plic seg ment (Fig. 18-67). The un der -
ly ing sub cu tis (tela sub cu ta nea co ro nae) is thick ened to form
the cor o na ry cush ion (pul vi nus co ro nae) that bul ges out -
ward at the cor o net.

The cor o na ry dermis (dermis co ro nae) forms nu mer ous
pa pil lae up to 8 mm in length and ar ranged in rows and di -
rect ed dis tal ly.

The cor o na ry ep i der mis (ep i der mis co ro nae) pro du ces
horn of a dis tinct tu bu lar struc ture (Fig. 18-68). It reach es a
thick ness of 1.2 cm and runs dis tal ly to ward the weight- bear -
ing mar gin par al lel to the pa ri e tal sur face of the dis tal pha -
lanx. It is very re sist ant to stress and strain and forms the
mid dle lay er (stra tum me di um) of the hoof wall. The cor o na -
ry horn can be fur ther sub di vid ed in to out er, mid dle and in -
ner lay ers char ac ter ised by dif fer ent types of horn tu bul es
(Fig. 18-67). The out er lay er is pre dom i nant ly com posed of
horn tu bul es oval in cross section. In the out er and mid dle
lay er the horn cells form ing the tu bul es are ar ranged in sev er -
al lay ers, similar to the ar chi tec ture of an on ion. This form of
con struc tion  pro vides the max i mum re sist ance against ra di -
ate for ces di rect ed from the out side to the in side. The in ner
lay er of the cor o na ry horn con sists of round horn tu bul es,
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Fig. 18-69. Sus pen sion of the dis tal pha lanx, hor i zon tal sec tion (sche mat ic).

Fig. 18-70. White line of an equine hoof. Fig. 18-71. Sus pen sion of the dis tal pha lanx of an equine hoof
(hor i zon tal sec tion).
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which con tain spin dle-shaped horn cells in its cor tex. This ar -
range ment pro vides re sist ance against prox i mo dis tal for ces,
thus act ing as shock ab sorb ers. The bound a ry be tween the in -
ner and mid dle lay er, where the two dif fer ent horn types
come to geth er, is pre dis posed for fis sures which can lead to
cracks in the hoof wall. 

Wall seg ment (par i es)

The wall seg ment forms the in ter nal seg ment (seg men tum
in ter num), which lies be neath the cor o na ry horn (Fig. 18-67).
It be comes vis i ble on ly on the sur face of the sole as the white
line (zo na al ba), the junc tion be tween the sole and the wall. 

There is no sub cu tis un der ly ing the wall seg ment. The re -
tic u lar lay er of the wall dermis (dermis par i e tis) is di rect ly
ad ja cent to the pa ri e tal sur face of the dis tal pha lanx.

The dermis of the wall seg ment con sists of about 600 pri -
ma ry lam i nae (la mel lae derm ales) that run in a prox i mo dis tal
di rec tion and are on av er age 3.5 mm long in the warmblood 
horse. The pri ma ry lam i nae bear about 110 sec ond ary lam i nae
each, which are al so ori en tat ed prox i mo dis tal ly (Fig. 18-69).
They al so car ry some pa pil lae on the crest at their prox i mal or -
i gin and at their dis tal end ing. The dis tal crest pa pil lae are
con tin u ous with the fin ger-shaped ter mi nal pa pil lae, which
form the end of each lam i na (Fig. 18-67).

Cor re spond ing to the struc ture of the dermis, the ep i der mis
of the wall seg ment al so forms pri ma ry and sec ond ary lamel-
lae (la mel lae ep i der males) that in ter dig i tate with the derm al
lam i nae. On ly the pri ma ry lam i nae pos sess  a horny lay er. They
slide grad u al ly to ward the ground, push ed by con tin u ous pro lif -
er a tion, and ap pear on the ground sur face as the white line. The
ep i der mis over the crest pa pil lae forms horn tu bul es, which
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Fig. 18-72. Blood ves sels and nerves of the au to po di um of the fore- and hind limbs of the horse (A pal mar as pect, B plan tar as pect).
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usu al ly have lost their tu bu lar struc ture be fore they reach the
ground sur face (Fig. 18-69). The cor ni fi ca tion proc ess for the
lamellar horn is of the hard type, while cor ni fi ca tion over
the pa pil lae is of the soft type. The ter mi nal horn formed by
the ep i der mis over the ter mi nal pa pil lae at the dis tal end of
the lam i nae con sists of horn tu bul es with a wid er di am e ter
and large med ul lary spa ces. In the white line, it be comes vis -
i ble as yel lowish-brown horn, fill ing the gaps be tween the
lam ellar horn.

The horn of the wall con sti tutes the junc tion be tween the
cor o na ry horn and the wall seg ment, which is firm ly at tached
to the un der ly ing bone. The long horn cells of the ep i der mal
lam i nae are char ac ter ised by mul ti ple flu id-filled cham bers,
which pro vide the elas tic i ty of a mul ti cham bered wa ter bed. 

The white line (zo na al ba) forms a flex i ble junc tion be -
tween the hard cor o na ry and the soft er sole horn (Fig. 18-70).
Its width cor re sponds to the length of the ep i der mal lam i nae.
The het er o ge ne ous com po si tion of the white line, where hard
lam i nar horn is mixed with soft tu bu lar horn, caus es the
white line to be a point of weak ness with re gard to me chan -
i cal, chem i cal and bi o log i cal dam age. The me dul la of the
horn tu bul es un der goes ear ly de struc tion and al lows flu ids
and thus in fec tious agents to be come es tab lished, re sult ing in
an as cend ing in fec tion.

In its func tion as a bar ri er against en vi ron men tal in flu en -
ces the horn of the hoof is more ef fect ive in the non-do mes ti -
cat ed Przew al sky horse than in the mod ern breeds of hors es.

Sole seg ment (sol ea)

The sole seg ment fills the space be tween the wall and the
frog and forms most of the un der sur face of the hoof. It is
slight ly con cave, so that on ly the sole mar gin and the frog
have firm con tact to the ground. There is no sub cu tis un der -
ly ing the sole seg ment. The dermis of the sole seg ment
(dermis sol e ae) is in di rect con tact with the sole sur face of
the cof fin bone. Its sur face is stud ded with long pa pil lae,
which have a slight ly ap i cal ori en ta tion (Fig. 18-67).

The sole ep i der mis (ep i der mis sol e ae) has a tu bu lar struc -
ture (Fig. 18-68). The horny lay er, the sole horn, is on av er -
age 1 cm thick with con sid er a ble re gion al and in di vid u al var -
i a tions. It is thickest to wards the white line, thus pro vid ing
some sup port to the lat ter. The deep er lay ers of the sole horn
con sist of a com bi na tion of tu bul es and in ter tu bu lar horn
which form a firm unit sim i lar to, but softer than the cor o na ry
horn. The su per fi cial lay ers are of a crum bly con sist en cy
and whish grey in colour; they flake eas i ly, this main taining
the nat u ral con cav i ty of the sole.
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Fig. 18-73. Ar te ri o gram of the foot of a horse, dor so pal mar (left) and lat er o me di al (right) pro jec tion.


