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I. INTRODUCTION

There appears to be little information avaiiable in
the literature regarding the pattern of cutaneous inner-
vation in the domestic pig, or other domestic animals ex-
cept for the dog (Miller, Christensen, Evans, 1964) and
the horse (Barone, 1964). Therefore, it was felt necessary
to investigate this area to fill the lacuna which exists in
the literature and to supplement the fragmentary and incon-
clusive comparative references available in textbooks with
complete and detailed information of this area. The studies
have been directed to the cervical, thoracic, lumbar, sacral
and coccygeal regions. It is hoped that the information
gathered will be of practical use in applied anatomy, re-
glonal anesthesia and clinical diagnosis, etc.

Studies have been conducted to investigate all cutaneous
nerves arising from the spinal nerves of the cervical, thor-
acic, lumbar, sacral, and coccygeal regions, except for those
arising from the brachial and lumbosacral plexuses; however,
branches which were found to be intimately associated in the
innervation of the skin of the regions under study have been
described, where necessary. The results obtained show, in
general, the pattern of origin, branching, distribution, and
area of ramification of the cutaneous nerves of the different

regions with thelr most common variations. All the studies



have been carried out by way of gross dissections only, and

no experimental investigations have been undertaken. No
attempt has been made to study the autonomic nervous system
in relation to the cutaneous innervation.

As no authoratative account of the nomenclature of the
preripheral nervous system is available, the current appli-
cable nomenclature has been used, with modifications as
suggested by Dr. Robert Getty. Moreover, Leutert's 1963
compilation, together with part of the Nomina Anatomica

Veterinaria, has been consulted wherever appropriate.
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II. REVIEW OF LITERATURE

As stated in the introduction, a search of the existing
literature revealed little information regarding the spinal
nerves of the domestic plg, in general, and there 1s practi-
cally no information about their cutaneous branches. How-
ever, information avallable in the existing textbooks was
utilized (Ellenberger and Baum, 1943; Chauveau and Arloing,
1902; lontate and Bourdelle, 1920; Patten, 1948; and Sisson
and Grossman, 1953). There are only a few comparative comments
regarding the spinal nerves of the pig in these textbooks,
except in Montade and Bourdelle, (1920), who described them
in a 1little more detail. The problem can be summed up in
the words of Hughes (1960), who described the skin of the dog
in detall, including histological studies and blood supply,
etc. He commented that as far as the innervation is concerned
i1t is disappointing to note that little attention has been
pald to this area in the case of the domestic animals though
a great deal of work has been done in man, and he concludes
with the hope that in coming years due attention will be paid
to this area. Therefore, bearing in mind that the studies
were lnitiated with a view to establish a basis for appli-
cabllity of the findings for day-to-day practice, much infor-

mation concerning other animals have been employed and an



attempt has been made to make a complete comparative re-

view of the literature regarding the innervation of the
skin of all the domestic animals.

The innervation of the skin in the domesticated animals
attracted the attention of workers as early as 1898 when a
series of general investigations were carried out by Bolk
(1898-1899) on the subject. Varlous other workers then
started investigations taking into consideration a particular
specles and a particular region of sald species. As far as
the comparative studies are concerned good work has been done
by Dozsa (1939), Schreiber and Schaller (1954), Rzhantisyna
(1958) and a number of others. Much of the work done on the
innervation of the skin of the horse was done by Grau (1935
and 1937), Barone and Schellenberg (1951), Sisson and Grossman
(1953) and Seiferle (1939). A number of workers have inves-
tigated the cutaneous innervation of cattle, but prominent
among them are the works of Walter (1959), Koch (1954),
Farquharson (1940), Reimers (1913), Schaller (1956), and
Arnold and Kitchell (1957). DMost of these are studles of
the innervation of the abdominal wall with the cutaneous
branches having been traced during the studies on lumbar or
paravertebral anesthesia. The cutaneous branches of the
lumbar and sacral nerves were traced by the workers studying

the lumbosacral plexus. Polyakov (1959), and May (1964)
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have studied the innervation of the skin of the sheep and

goat. As far as the dog and cat are concerned, voluminous
material i1s avallable on the subject as these are the two
main species of domestlicated animals on which the lnvestl-
gations of the tactlle dermatome have been carried out and
for which the cutaneous areas of the skin have been mapped
out. Arnold and Kitchell (1957) carried out this type of
study in cattle and investigated the areas of the abdominal
wall. In the cat, most of the work was done by Kuhn (1953),
and Hekmatpanah (1961). Various workers have done work on
the innervation of the skin in the dog. Prominent among them
are: Bernhard (1962), Dusser de Barenne (1911), Sussdorf
(1889), Sisson and Grossman (1953) and lately by liller, et
al. (1964). As far as the innervation of the skin of the
domestic pig is concerned there is practically no information
availlable in the English literature. Sinclair (1937) has
done some studies in relation to the spinal cord and its
nerves but has not gone into any detall. Later on Jankovic
(1954) studied the topography of the spinal cord of the pig.
Studies on the cutaneous innervation have been made by
Reimers (1913) and Schnelder and Zintzsch (1962). References
have been made about the innervation of the skin by various

authors of books on the comparative anatomy of domesticated

animals.



The cutaneous nerve supply is mainly from the spinal

nerves, which originate from the spinal cord in all the
domestic animals. These spinal nerves are responsible for

the innervation of wvarious organs, muscles, and the various
regions of the skin. Embryologically, the neural tube de-
velopes into a definitive spinal cord after passing through

a series of intermediary developmental stages. In the neural
tube, the various cells and their processes arrange themselves
into three layers, ependymal, mantle and marginal. There is

a continued cell proliferation resulting in thickenings at

the anterior and posterior ends of the mantle layer followed
by a series of changes ultimately transforming the neural tube
into the characteristic gray and white matter of a definite
spinal cord.

Investigations have been made by a large number of workers
regarding the topography of the spinal cord in various domes-
ticated animals. The spinal cord has been divided into five
different parts with the spinal nerves innervating that par-
ticular part of the body originating from the corresponding
part of the spinal cord. A comparative study has been made
by Goller (1959) on the various parts of the spinal cord, the
area of thelir extension in the body and the wvarious spinal
nerves originating from it. The extension of the various parts
of the spinal cord and the spinal nerves originating from them

is as follows in the domesticated animals:



Horse - accordings to Seiferle (1939):

Pars cervicalis extends from the foramen magnum of the
occipital bone to the second third of the first thoracic
vertebra (Cq to Cg).

Pars thoracalis from the caudal one sixth of the first
thoracic vertebra to the cranial third of the first lumbar
vertebra (Th; to Thyg).

Pars lumbalis between the first third of the first
lumbar vertebra to the cranial border of the sixth lumbar
vertebra (L; to Lg).

Pars sacralis lies in the sixth lumbar vertebra and in
the cranial half of the first sacral vertebra (S; to SS)°

Cattle = accordins to Seiferle (1939):

Pars cervicalis - from the foramen magnum of the o;cipi—
tal bone to the cranial border of the first thoracic vertebra
(Cl to 08)

Pars thoracalis - cranial border of the first thoracic
vertebra to the 1limit between the last thoracic and first
lunbar vertebrae (Thy to Thy3)

Pars lumbalis - cranial border of the first lumbar ver-
tebra to the caudal border of the fifth lumbar vertebra
(L; to Lg)

Pars sacralis lies between the caudal border of the fifth

and the caudal fourth of the sixth lumbar vertebra (Sl =18, SS)'



Pars coccygealis lies between the caudal fourth of the

sixth lumbar vertebra and extends to the vertebral articu-

lation cranial to the sacrum.

Doz - accordine to Thiel (1941):

Pars cervicalis - from the foremen magnum to the caudal
fourth of the seventh cervical vertebra (C; to Cg)

Pars thoracallis lies between the caudal fourth to the
seventh cervical and the cranial border of the first lumbar
vertebra (Thy to Thy3)

Pars lumbalis - from the cranial border of the first
lumbar to the middle of the seventh lumbar vertebra (L to Lo)

Pars sacralis - from the middle of the seventh lumbar to
the cranial third of the sacrum (S, to 83)

Pars coccygealis - caudal two thirds of the sacrum

Piz - accordinz to Jankovic (1954):

Pars cervicalis - from the foramen magnum to the cranial
border of the first thoraclic vertebra (C1 to Cg)

Pars thoracalis - the thoracic and first lumbar segments
lie within the corresponding number of vertebra. At first the
caudal lumbar segments show further cranial displacement.

(Thy to Thyy and Pars lumbalis Ly to Lg)

Pars sacralls - Ifrom the cranial border of Lg to the

cranial third of the second sacral vertebra (Sl to 8),)

Pars coccygealis lies in the caudal two thirds of S, and 83.
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Sheep - according to Goller (1959):

Pars cervicalis - from the foramen magnum to the

middle of C;, vertebra (C, to CB)

Pars thoracalis - from the middle of C7 to the first
fourth of Ly (Thy to Th13)

Pars lumbalis - from the second fourth of L, to the
first fourth of Ls (L5 to L6)

Pars sacralis - from the last fourth of the fifth
lumbar and in the sixth lumbar vertebra (S1 to Su)

Pars cocecygealis = cranial half of the first sacral

vertebra

These spinal nerves connect the various parts of the
body to the spinal cord. In the case of the pig, Sinclair
(1937), while tracing the origin of the spinal cord and the
formation and distribution of the spinal nerves, described
the spinal cord as a thick-walled, tubular structure lying
in the vertebral canal. It has been differentliated into
gray and white matter forming the central and peripheral
parts, respectively. This wall is perforated at the caudal
margin of each neural arch by a spinal nerve which 1is de-
rilved from two spinal roots. The dorsal sensory or afferent
root arises from the sulcus or groove on the dorsolateral

border of the cord and is joined by a ventral motor
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or efferent root derived from the sulcus on the ventrolateral
margin of this cord. This constitutes a typical spinal nerve
which passes out through a notch at the back of each neural

or vertebral arch. After emergence, each spinal nerve di-
vides into two branches: the dorsal of epiaxial ramus which
passes to the epizaxial trunk, extensors and to the skin of

the back; and a sympathetic ramus ventrally known as the
ventral or hypaxial ramus which continues into the somatic
wall. On the lateral wall it gives rise to a lateral division
which innervates the muscles of the trunk and the overlying
skin. The ventral division continues to the ventral wall and
supplies the muscles and skin of this region. Sinclair (1937)
states that the arrangement and pattern of distribution are
similar to that of man. The distribution of root flbers re-
tains the segmental order on the surface of the various mus-
cles and skin. The origin, arrangement, distribution, and the
basic pattern of branching and innervation are practically the
same in all the domesticated animals, though there are many
variations as far as the further branching and distribution

of the ventral and dorsal branches are concerned. The number
of spinal nerves varies from species to species though it
usually corresponds to the number of vertebrae present 1n

that particular species. The total number of spinal nerves

in the wvarious animals have been tabulated below:
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Author Specileg

Seiferle Horse Eight cervical, eighteen thoracic,
(1939) six lumbar, five sacral, and five
coccygeal; totaling 42 pairs.
Seliferle Cattle Eight cervical, thirteen thoracic,
(1939) six lumbar, five sacral, and five
coccygeal; totaling 37 pairs.
Thiel Dog Eight cervical, thirteen thoraclc,
(1941) seven lumbar, three sacral, varlable

coccygeal (five to seven); totaling
36 to 38 pairs. Commonly, coccygeal
are five palrs and total number of
spinal nerves is 36 palrs (Hiller

et al. 1964)0

Goller Sheep Eight cervical, thirteen thoracic,
(1959) six lumbar, four sacral, variable
coccygeal; totaling 31 pairs ex-
clusive of the coccygeal nerves.

Jankovic Pig Eight cervical, fourteen thoracic
(1954) (variable), seven lumbar (variable),
four sacral, and variable coccygeal

(two to three); totaling 35 to 36

pairs.

The spinal nerves have retained thelr embryological seg-

mental plan of distribution and innervation while the

structures and muscles they innervate have mostly lost

their émbryological characteristics.
that all the dorsal and ventral rami
glve branches for the innervation of

them give off the cutaneous branches

This does not mean
of the spinal nerves
the skin but most of

which ramify in the

different regilons of the skin. The cervical nerves

give off some cutaneous branches for

the innervation of
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the neck, similarly the thoracic lumbar, sacral and coc-
cygeal nerves glve some cutaneous branches for the inner-

vation of the skin of the corresponding reglon of the body.

A. Cervical Cutaneous Nerves

The skin of the neck region 1s innervated by the wvarlious
branches arising from the dorsal and ventral rami of the cer-
vical nerves. Varlous authors have established that there
are elght cervical nerves in all the domesticated animals;
Seiferle (1939) in the horse and cattle; Thiel (1941) in the
dog; Goller (1959) in sheep and Jankovic (1954) in the pig;
and many other authors who had investigated in the earlier
years. In general the number of spinal nerves corresponds to
the number of vertebrae present in that particular reglon but
the cervical and coccygeal regilons are exceptions to this
generalized statement as the number of cervical vertebrae 1is
seven in all the domesticated animals while the cervical nerves
are elght in number. Therefore, the cervical nerves lie
anterior to the vertebra with the corresponding number. The
first cervical nerve in the dog, according to Miller et al.
(196L4), and in cattle and the horse, according to Sisson and
Grossman (1953), arises from the first segment of the spinal

cord just caudal to the foramen magnum of the occipltal bone.
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It emerges from the intervertebral foramen of the atlas with
the pattern being similar in all other cervical nerves, eX-
cept the eighth cervical nerve which emerges between the last
cervical and first thoracic vertebrae. According to various
authors mentioned above, the cervical nerves, after emerging
from the intervertebral foramen, divide into dorsal and ventral
rami. The dorsal ramus again divides into dorsomedial and
dorsolateral branches. In the case of the dog, according to
Miller et al. (1964), all the branches of the cervical nerves
do not give cutaneous branches. The first cervical does not
give any cutaneous branch and the dorsal ramus does not di-
vide into dorsomedial and dorsolateral branches. In the case
of the dog, the innervation of the skin of the neck 1s mainly
accomplished by the dorsal and ventral branches of the second,
third and fourth cervical nerves, which, in turn, give off
cutaneous branches which ramify in the skin of the region.

The sixth, seventh, and eighth cervical nerves help in the
formation of the brachial plexus which may give cutaneous
branches for the innervation of the skin of the shoulder region
or in surrounding areas. The dorsal branch of the second cer-
vical, during its course through the obliquus capitis caudalis
and other muscles, gives off muscular branches which supply
the skin of the caudal portion of the temporal muscle and base

of the pinna. The ventral branch of the second cervical nerve
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runs caudoventrally and during its course gives off trans-
verse cervical branches which innervate the skin of the
mandibular space and its adjoining area. The dorsal and
ventral branches of the third and fourth cervical nerves
further divide into dorsomedial, dorsolateral, ventromedial
and ventrolateral branches, respectively. The dorsomedial
branches of the third and fourth cervical nerves again di-
vide into cranial and caudal branches which are responsible
bilaterally for the innervation of the loose thick skin of

the dorsal and adjacent portions of the neck. The dorsolateral
branches do not give cutaneous branches. The ventromedial
branches are very small and do not give branches for the skin.
The ventrolateral branches, during their course, give off
large lateral cutaneous branches which innervate the skin

of the ventrolateral part of the neck. The second, third

and fourth cervical nerves do not have any connection between
them, in the case of the dog, and so there is no cervical
pPlexus formed in this species.

In the horse a great deal of work has been done by Grau
(1935 and 1937), Barone and Chayer (1950) and Barone and
Schellenberg (1951) and Sisson and Grossman (1953). The
general pattern of branching is similar to that described
for the dog. The first cervical nerve does not innervate

the skin, but the dorsal branch divides further into two
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branches, a medial and a lateral branch. The main inner-
vation of the skin of the neck 1s from the branches of the
second, third, fourth, and fifth cervical nerves. The dorsal
branch of the second cervical nerve innervates the skin of
the poll region. The ventral branch glves off cutaneous
branch called the cutaneous nerve of the neck, which inner-
vates the mandibular space and adjoining area. The second,
third, fourth, and fifth cervical nerves glve off anasto-
mosing twigs and form a sort of cervical plexus. The dorsal
and ventral branches of the third, fourth and fifth cervical
nerves give off the cutaneocus branches which innervate the
various portions of the skin. The sixth, seventh and eighth
cervical nerves, during their course, give cutaneous branches
which innervate the shoulder Jjoint and the arm region.

The pattern of innervation is the same in cattle as des-
cribed in the horse and there is the formation of a cervical
plexus.

In the case of the cat, studies have been done for the
investigation of tactile dermatomes by the electric resistence
method of Kuhn (1953) and Hekmatpanah (1961). They found that
the skin of the neck is mainly innervated by branches of the
first, cecond, third and fourth cervical nerves, though in

some cases they recorded a negative response in the case of

the first cervical nerve.
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The pattern of innervation in the pig has been described
by Sinclair (1937) to be the same as that of man. The books
on comparative anatomy indicate that there is very little
difference from the pattern or manner of distribtution which
exists in cattle. Independent studies have not been carried
out as far as the innervation of the skin of the neck is con-
cerned. However, Montade and Bourdelle (1920) mention that
there are eight pairs of cervical spinal nerves and each di-
vides into a superior and inferior branch. The inferior
branches have strong ramifications and form the superficial
cervical plexus. These branches are reinforced by the branches
of the spinal accessory nerve. The inferior branches of the
last three pairs of cervical nerves and first pair of thoracic

nerves are united on each side to form the brachial plexus.

B. Thoracic Cutaneous Nerves

The thoraclic region of the skin is mainly innervated by
the thoracic nerves. The number of thoracic nerves varies
from specles to species depending upon the number of thoracic
vertebrae. As there are commonly fourteen to sixteen thoracic
vertebrae in the case of the pig there are fourteen to sixteen
pairs of thoracic nerves. Similarly, in the case of cattle,
sheep, goats, dogs and cats there are thirteen pairs of thor-

acic nerves while in the case of the horse there are eighteen
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pairs of thoracic nerves. Each thoracic nerve which lies
posterior to the corresponding thoracic vertebra, after
coming out of its intervertebral foramen, divides into dorsal
and ventral roots. These roots further give a number of
branches, varying from species to specles, which constitute
the innervation of the thoracic region.

According to Barone (1964), and Sisson and Grossman
(1953) the dorsal branches divide into medial and lateral
branches; the medial branches mainly constitute the inner-
vation of the muscles while the lateral branches innervate
the skin by dividing into two branches =-- one ascending dorso-
medially toward the dorsal spine and the other traversing
laterally. According to Barone (1964), the ventral branches
or the intercostal nerves, except the first one, give off one
lateral cutaneous branch which further subdivides into a number
of cutaneous branches out of which two are the principal cu-
taneous branches. These branches anastomose with the lateral
thoracic nerve forming a rich plexus which 1s distributed to
the skin of the great part of the trunk. The intercostal nerves
terminate as the ventral cutaneous branches. According to
Sisson and Grossman (1953) in the case of the horse, the inter-
costal nerves give off three series of cutaneous branches: the
dorsal series emerges through the M. longissimus dorsi and the

lumbodorsal fascia; the middle ones perforate the M. serratus
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ventralis thoracls, Mm. intercostales externi and the M.
obligquus abdominis externus; and the ventral series pierce

the abdominal tunic to supply the skin. The last three nerves
supply some part of the flank region.

The innervation of the skin of the trunk of cattle has
been investigated in detail by Schaller (1956) and the distri-
bution of the Thll, Thy» and Th13 nerves has been described by
studying their dermatomes by Arnold and Kitchell (1957) and
Koch (1954). Schaller (1956), states that as typical spinal
nerves, the thoracic nerves divide into dorsal and ventral
branches. The dorsal branches further subdivide into medial
and lateral branches and both terminate as cutaneous branches.
In two cases he observed that the dorsal branch of the first
thoracic spinal nerve gives off two lateral branches and both
of them appear on the surface of the skin. As in the horse,
lateral branches again divide into two principal cutaneous
branches. The ventral branches, or intercostal nerves, give
off lateral cutaneous branches which further subdivide into
two cutaneous branches, while the intercostal nerves terminate
as ventral cutaneous branches. Sisson and Grossman (1953)
state that the thoracic spinal nerves of cattle resemble those
of the horse in their origins and general arrangement. Arnold
and Kitchell (1957), while studying the Thyy, Thy, and Th13

nerves, state that the medial branches of the dorsal branches
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of these nerves do not terminate as cutaneous branches; while
their lateral branches are very unique in their course and,
before emerging from lumbodorsal fascia, again subdivide into
two cutaneous branches - one larger than the other. The
larger branch innervates the dorsal part; while the smaller
branch traverses to ramify in the skin about the level of the
tuber coxae.

In the case of the dog, Sussdorf (1889); Dusser de Barenne
(1911); and Bernhard (1962), have done work on the innervation
of the skin. Miller, et al. (1964) describe in detail the
innervation of the skin of the thoracic region. The spinal
nerves divide into dorsal and ventral branches and again the
dorsal root divides into medial and lateral branches. The
medial branches do not end in cutaneous branches and the inner-
vation of the dorsolateral aspect of the thoracic region is
mainly by the dorsolateral branches. A typical intercostal
nerve gives off five branches in all; a visceral branch, the
proximal muscular branch, the distal lateral cutaneous branch,
the distal muscular branch and the ventral cutaneous branch.
The innervation of the skin of the lateral thoracic wall and
the ventral thoracic region is by means of the distal lateral
cutaneous branches and the ventral cutaneous branches. Others

do not give any branch to the skin.
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In the case of the cat, most of the work on the inner-
vation of the skin has been done by the electrical resistence
method of Kuhn (1953) and Hekmatpanah (1961). The authors
state that the tactile dermatomes of the T, to T13 nerves
innervate the skin of the thoracic regilon.

In man, Davies, Gladstone and Stibbe (1932), traced the
ventral root of the thoracic nerves. He found that in man,
the intercostal nerve gilves off three main cutaneous branches
for the innervation of the skin of the thoracic region. The
main nerve continues as the anterior cutaneous branch, giving
off a lateral cutaneous branch and one collateral branch which
elther rejoins the anterior cutaneous nerve or innervates the
skin as the second anterior cutaneous branch. In man, the
lower intercostal nerves form an elaborate plexus in the abdom-
inal wall. Each muscle and the skin of this region receive
branches from at least two, and more commonly three, spinal
nerves.

Sinclair (1937) writes that the pattern of innervation
in the plg is exactly the same as that in man. He goes to
the extent of dividing the body into segments similar to that
of man. There is no independent description avallable as far
as the cutaneous branches are concerned, but the innervation
in the pig, in general, can be saild to be of the following

pattern according to Sinclair:
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1) Caudal to the jaw all deep muscles are innervated
by nerves of the segments in which they lie.

2) All superficial muscles have innervation from nerves
cranial to them and the most superficial from the
most distant nerve origins.

3) Epiaxial muscles are innervated by the dorsal or the
epiaxial rami of the spinal nerves.

k) The 1limb muscles are innervated by lateral divisions
of the lateral or hypaxial rami.

The distribution of the root fibers retains the original

segmental order on the surface of the skin and on the muscles

in both limbs and trunk. Sisson and Grossman (1953) state
that there are commonly fourteen pairs of thoracic spinal
nerves while lMontarte and Bourdelle (1920) state that the Pig
has fourteen to fifteen pairs of thoracic spinal nerves, which
divide into superior and inferior branches. The superior
branches terminate in the dorsal spinal muscles while the
inferior branches traverse ventrally and give off perforating
branches. The major portion of the first thoracic nerve

(inferior branch) is a contribution to the formation of the

brachial plexus. Jankovic (1954) describes fourteen pairs of

thoracic spinal nerves and states that the number is variable.
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C. Lumbar Cutaneous Nerves

The lumbar region of all the domesticated animals is
innervated by the lumbar spinal nerves. The number of these
nerves varies from specles to species. According to Seiferle
(1939), and confirmed by a number of other workers, there are
six lumbar nerves in the case of the horse and cattle. 1In
the case of the dog there are seven pairs (Thiel, 1941). 1In
sheep there are six pairs of lumbar nerves (Goller, 1959) and
in the piz the number of spinal lumbar nerves is five to seven
pairs, but usually there are seven pairs, according to Jankovic
(1954) and Reimers (1913). However, Uchida (1929) found six
pairs of lumbar sympathetic ganglion in all the specimens,
which were equated with the lumbar vertebrae present. These
nerves have all the characteristic features of a typical spinal
nerve. In the earlier investigations the different branches
of the dorsal and ventral roots of a particular spinal nerve
were glven different names, as has been done by Reimers (1913);
Bolk (1898-1899); Sisson and Grossman (1953); and Arnold and
Kitchell (1957); thus, there exists a great deal of confusion
regarding the nomenclature of the various ventral branches of
the lumbar spinal nerves.

According to Barone (1964) and Sisson and Grossman (1953)

the lumbar spinal nerves divide into dorsal and ventral branches.
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The dorsal branches further subdivide into medial and lateral

branches. The medial branches constitute the innervation of
the lumbar spinal muscles while the lateral branches terminate
as cutaneous branches. The ventral branches of the first
three lumbar spinal nerves are called the 1lliohypogastric,
ilioinguinal and genitofemoral or external spermatic nerves.
The first two are said to divide into deep and superficial
branches. The superficial, or cutaneous branches, according
to Sisson and Grossman (1953) ramify in the skin of the crural
region of the flank and thigh, while the ventral superficial
branch of the third lumbar spinal nerve constitutes the lateral
femero-cutaneous nerve. According to Barone (1964), the
lateral femero-cutaneous nerve is reinforced by a branch

from the fourth lumboar nerve at its origin. The ventral
branches of the fourth, fifth and sixth lumbar spinal nerves
contribute to the formation of the lumbosacral plexus.

In the case of cattle, Reimers (1913) has described the
ventral rami of the various lumbar nerves as not dividing into
ventrolateral and ventromedial branches. The main innervation
of the lumbar region is from the branches given off by the
first, second, and third lumbar nerves while the fourth, fifth,
and sixth lumbar nerves give off cutaneous branches for the

inmnmervation of the external genitalia of the male or female
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and for the innervation of the thigh, etc. In the first,
gsecond, and third lumbar nerves ventral rami have been des-
cribed as giving off branches called the iliohypogastric,
ilioinguinal and muscular rami, etc. Walter (1959) and
Arnold and Kitchell (1957) have described the lumbar nerves
as being divided into dorsomedial, dorsolateral, ventromedial
and ventrolateral branches. Dorsomedial branches are respon-
sible for the innervation of the muscles of this reglon and
do not give any cutaneous branches. The dorsolateral branches
continue ventrally and further divide into large and small
nerves which ultimately plerce through the obliguus abdominis
externus muscle and innervate the skin at the level of the
tuber coxae.

The ventral branches divide into ventromedial and ventro-
lateral branches. The ventrolateral branches of the lumbar
nerves traverse through the transverse gabdominis and external
abdominal obligue muscles, finally piercing through the muscu=-
lature to innervate the skin. The ventrolateral branch of the
second lumbar innervates the lateral abdominal wall, the third
lumbar gilves flbers to the lateral cutaneous nerve of the thigh
and the fourth lumbar nerve passes in a posterior direction
and then gives some fibers to the lateral cutaneous nerves.
Arnold and Kitchell (1957) describe that sometimes as many as

three spinal nerves may be responsible for the innervation of
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a given area of skin indicating that perhaps in this region
there is a segmental pattern of innervation, but in addition
there is an overlapping.

In the dog, there are seven lumbar nerves, as stated
previously. These have been described by various workers
in the field of anatomy and others studying the lumbar block.
The latest information available is according to Miller et ale.
(1964). The dorsomedial branches do not usually give off
branches for the innervation of the skin. Occasionally one
branch may be given for the innervation. However, dorsolateral
branches of the first three or four lumbar nerves run caudo-
ventrally and pierce through the lumbodorsal fascia to arborize
in the skin of the dorsolateral parts of the lumbar and sacral
regions as the dorsal cutaneous branches. Cutaneous branches
of the lateral branches of the dorsal ramus are usually
varlable. Occasionally, all the lumbar nerves have these
branches. In other cases, it was seen that a single dorsal
branch bifurcates deeply in the epaxial musculature, resulting
in two cutaneous branches which supply the skin of either side
of the dorsum. In some, the dorsal cutaneous branch of either
the fifth, sixth, or seventh lumbar nerve innervates the skin
adjacent to it as well as much of that lying over the rump.
In the last threce or four lumbar nerves, there is no clear

cut division of dorsal branches into dorsomedial and dorsolateral
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branches. The ventral branches of the first two lumbar
nerves divide into medial and lateral branches. The last
five lumbar nerves go into the formation of the lumbosacral
plexus. The lateral branch gives off lateral cutaneous
nerves which innervate the ventrolateral part of the abdomen
caudal to the ribs. The medial branches give off cutaneous
branches which supply the skin of the area of the rectus ab-
dominis muscle. Other lumbar nerves give off cutaneous
branches for the innervation of the thigh and hind limb.

In the case of the pig the number of lumbar vertebrae is
variable, from five to seven. Commonly, there are seven
lumbar vertebrae and seven lumbar nerves but the number of
nerves varies according to the number of lumbar vertebrae.
According to Reimers (1913) the branching of the various
lumbar nerves is as follows:

1) The N. iliohypogastricus accessorius or Ll has almost
the same course in the plg as that of cattle. It divides into
two branches, ramus superficialis and ramus profundus. These
nerves do not communicate with the corresponding branches of
the following nerves and the ramus superficialis passes un-
divided to the skin of the region - iliaca. The ramus pro-
fundus proceeds a short distance between the periotoneum and
the M. obliquus abdominis internus, then obliquely pierces the

transverse abdominis and obliguus abdominis externus muscle to
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extend below the skin of the lateral abdominal wall and spreads
in the skin of the regio iliaca, the knee fold and the thigh,
This nerve arises from the ramus ventralis of the first lumbar
nerve. In pigs with only six lumbar vertebrae it is present

as the supranumerary intercostal nerve.

2) The N. iliohypogastricus arises from the R.v. of the
second lumbar nerve and corresponds to the similarly designated
nerve of cattle. It proceeds parallel to the former nerve and
likewise divides into the ramus superficialis and ramus pro-
fundus, which ramify in the same area caudal to the corres-
ponding branches of the first lumbar nerve.

3) The N. ilioinguinalis arises from the ramus ventralis
of the third lumbar nerve, usually in common with the ramus
muscularis for the M. obliquus abdominis internus. Sometimes
it receives a ramifying branch from the L2 nerve. It also
divides into the ramus superficialis and ramus profundus. The
ramus superficialis proceeds like the corresponding branch of
the N. iliohypogastricus and parallel with it, gives off twigs
to the lm. transversus abdominis and obliquus abdominis ex-
ternus, enters the lateral abdominal wall superficially after
Plercinz the muscles and ramifies in the skin of the regio
iliaca and of the lateral surface of the thigh caudal to the
ramus superflcialis of the N. iliohypogastricus. The ramus pro-

fundus innervates the scrotum or prepuce in males and the udder

in females.
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4) The ramus muscularis for the M. obliquus abdominis
internus arises in common with the former L3 nerve or occa-

sionally from the ramus profundus of the N. ilioinguinalis.

Sometimes it receives a supporting branch from the R.v. of

the L) nerve. It 1s distributed in the M. obliquus abdominis
internus.

5) The N. spermaticus externus arises from the ramus
ventralis of the Lq nerve and derives from only one trunk.
It proceeds in a caudoventral direction and ultimately ramifies
in the prepuce, scrotum, cremaster muscle, and tunica vagli-
nalis communis of the testicle and of the sprermatic cord, or
else in the udder.

6) The N. cutaneus femoris lateralis arises from the
ramus ventralis of the L5 nerve. Sometimes near its origin
it recelves a supporting branch from the R.v. of the L6 nerve
and it innervates the skin of the thigh.

7) The N. femoralis arises from the ramus ventralis of
the L6 nerve in common with the N. obturatorius. It does not
give any branch for the innervation of the skin.

8) The N. obturatorius arises in common with the N.

femoralls from the L6 nerve. It gets a slender reinforcing

branch from the L. nerve. It does not innervate the skin.

7

9) The L_ nerve maintains a relationship as in cattle

7

and in the pelvic cavity gives off one or two slender branches

to the M. obturator internus.
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Montate and DBourdelle (1920) state that there are six
to seven pairs of lumbar spinal nerves in the pig, which
divide into superior and inferior branches. The superior
branches terminate in the muscles of the lumbar spinal region
and the inferior branches are different from each other de-
pending upon the pair considered. The first two or three dis-
tribute themselves in the abdominal wall, the fourth and fifth
furnish a branch to the N. cutaneous femoris lateralis and
also gives a contributory branch for the formation of the
lumbosacral plexus. The inferior branches of the last two
lumbar spinal nerves go completely in the formation of the

lumbosacral plexus.
D. Sacral Cutaneous Nerves

According to Barone (1964); Sisson and Grossman (1953);
Chaveau and Arloing (1902); and Ellenberger and Baum (1943);
there are five pairs of sacral spinal nerves in the horse and
these further divide into dorsal and ventral sacral nerves.

The innervation of the skin of the croup region is mainly con-
stituted by the lateral branches of the dorsal branches; while
their medlal branches are distributed to the muscles lying over
the sacral spines and the proximal part of the tail. The
cutaneous branches of the first sacral spinal nerve are rela-

tively long and the dorsal branch of the last sacral spinal
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nerve anastomoses with the dorsal branch of the first

coccygeal spinal nerve to help in the formation of the

dorsal coccygeal trunk. The ventral branches emerge through
the ventral sacral foramen except the last one which passes
through the intervertebral foramen between the last sacral
segment and the first coccygeal vertebra. The first two go
entirely in the formation of the lumbosacral plexus. The
ventral branch of the last sacral nerve contributes to the
ventral branch of the first coccygeal nerve.

Similarly, in the case of cattle, according to Relmers
(1913); Schaller (1956); and Sisson and Grossman (1953);
there are five palrs of sacral spinal nerves. Schaller
(1956) describes the innervatlion of the region of the rump
by the dorsal branches of the sacral spinal nerves. He
found that the size of these cutaneous branches of the dorsal
branches decreases comparatively from the first to the last.
The dorsal branch of the last sacral spinal nerve contributes
to the dorsal branch of the first coccygeal spinal nerve to
form the dorsal coccygeal trunk as in the horse. Relmers
(1913) described the ventral branches of the sacral spinal
nerves as similar to that of the horse in origin and arrange-
ment.

According to lMiller et al. (1964), in the dog the three

sacral nerves leave the three sacral segments of the spinal
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cord by large dorsal and ventral roots which respectively
emerge through the dorsal sacral and vehtral sacral for-
amina. The dorsal branches are united to each other by
communicating branches and form a dorsal sacral trunk or
plexus and 1s usually joined to the dorsal branches of the
last lumbar and first coccygeal nerves. These divide into
medial and lateral branches. The medial branches are very
small and supply the musculature. The lateral branches are
longer and traverse ventrodorsolaterally. According to
Reimers (1913), the first sacral nerve divides while tra-
versing through the gluteal fascla and these are the two
cutaneous branches which innervate the skin of the thigh.
The second and third sacral nerves divide and innervate in
the same way and these three cutaneous nerves have been re-
ferred to as middle clunial nerves by Ellenberger and Baunm
(1943). In the pig, according to Reimers (1913); Montane
and Bourdelle (1920); Sisson and Grossman (1953); and Jan-
kovic (1954) there are four pailrs of sacral spinal nerves
which divide into dorsal and ventral branches as soon as
these emerge through the intervertebral foramin as in the
horse. This dorsal branches are mainly responsible for the
innervation of the skin of the rump region while, according

to Reimers (1913), the distribution of the ventral branches

is as folloys:
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1) N. sacralis I connects its whole bulk of fibers with
the L7 nerve and the N. sacralis II to form the ischiatic
plexus.

2) N. sacralis II - ramus ventralis is more slender than
the Sl' usually it gives off a loop to the R.v. of 83. 1t
joins the L7 nerve and Sl nerve ventral to the second ventral
sacral foramen and leads into the formation of the plexus
ischiadicus. From it arises the N. gludeus cranialis, rami
muscularis, N. ischiadicus, N. gluteus caudalis and N. cutaneus
femoris caudalis. The N. cutaneus femoris caudalis arises
from the ischiatic plexus almost immediately after the N.
gluteus caudalis, seldom before it. Then it proceeds medial
to the ligamentum sacrospinosum et tuberosum in a caudoventral
direction to the tuber ischil and passes here to the superficial
surface, in order to innervate the skin of the area of the
muscles of the buttock.

3) The ramus ventralis of S 1s more slender than the
preceding nerve and gives rise to the N. pudendus and N.
hemorrhoidalis medius. The N. pudendus arises from the ramus
ventralls 83 nerve in common with the N. hemorrhoidalis medius,
proceeds to the ischial arch and innervates the male or female
genitalia. It splits into one or more cutancous branches in

the pelvic cavity which, after dividing, supply the skin in
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the region of the buttock muscles. In pigs, one can further
distinguish a ramus cutaneus proximalis and distalis as well
as, at times, a ramus cutaneus medius. The N. hemorrhoidalis
medius arises in common with the N. pudendus from the R.v.

Su nerve and traverses caudoventrally and, before ramifying
in the M. levator ani, it gives off a cutaneous branch known

as the N. perinel which innervates the skin of the perineal

region.

E. Coccygeal Cutaneous Nerves

The number of coccygeal nerves varies from animal to
animal. The coccygeal vertebrae are quite large in number
but mostly there are four to five pairs of coccyzeal nerves
in the domesticated animals. The coceyzeal nerves, after
emerging, divide into dorsal and ventral branches. The dor-
sal roots of the coccygeal nerves unite and lead into the
formation of the dorsal nerve trunk and similarly the ventral
roots unite and lead to the formation of the ventral nerve
trunk. The ventral nerve trunk is larger than the dorsal.

In the case of the horse, according to Sisson and Grossman
(1953) there are five pairs of coccyzeal nerves which, like a
typical spinal nerve, divide into dorsal and ventral roots

leading into the formation of dorsal and ventral nerve trunks
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which traverse to the tip of the tail. The dorsal nerve
trunk is smaller than the ventral nerve trunk and gives
very few cutaneous branches. The main innervation of the
skin of the tail is from the ventral nerve trunk. Barone
(1964) states that there are commonly five pairs, but some-
times six pairs, of coccygeal spinal nerves.

The pattern of innervation of the tail is similar in
cattle to that of the horse. But Schaller (1956), found up
to seven pairs of coccygeal spinal nerves which divide into
dorsal and ventral branches as in the horse.

In the dog, Havelka (1928) described four to seven pairs
of coccygeal nerves, which was earlier reported by Ellenberger
and Baum (1891). Hopkins (1935) found five pairs of coccygeal
nerves in each of the nine mongral dogs dissected. Like other
typical spinal nerves, these also divided into dorsal and ven-
tral branches forming dorsal and ventral nerve trunks. Eaum
and Zietzschmann (1936) named these trunks the N. collector
caudallis dorsalis and the N. collector caudalis ventralis, re-
spectively. Some workers have also called them plexuses. The
dorsal trunk lies directly on the transverse processes and
intertransveraarii muscles. MNiller et al. (1964) state that
only two branches which innervate the skin could be traced.

The ventral nerve trunk is larger than the dorsal nerve

trunk. It is covered ventrally by the ventral sacrococcygeal
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muscle and it extends to the tip of the tail. t gives
branches to the ventral sacrococcyzeus muscles and the first
geven to nine branches end in discernible cutaneous branches
which innervate the skin of the tail.

In the case of the pig, there is not much known about
the coccygeal nerves as most of the books on comparative
anatomy do not give the number of coccygeal spinal nerves.
However, lontad‘e and Rourdelle (1920) state that there are
six to seven pairs of coccygeal spinal nerves in the Pig;
while Jankovic (1954) states that there are only two or three

palrs of coccygeal spinal nerves though the number is highly

variable.
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IITI. MATERIALS AND METHODS

Eleven pigs, seven females and four males, of varying
breeds and ages were dissected.

Most of the specimens were prepared and embalmed by the
usual embalming technique followed in the Department of
Veterinary Anatomy at Iowa State University, except for two
pigs which were dissected in the fresh state. The animals to
be embalmed were first anesthetized with pentobarbital sodium
and then bled (in some cases by cannulating the carotid artery
and in other by cannulating the femoral artery). In this
manner, if some cutaneous twigs were lost due to the incision
made to cannulate the carotid artery they could be traced in
the specimens bled by cannulating the femoral artery. These
specimens were then infused with the embalming fluid consisting

of the following ingredients in the ratios given:

Isopropyl alcohol 60 percent

Formaldehyde L4 percent

Liquid phenol 6 percent

Corn syrup 2.5 percent (50 percent
water)

Water 27.5 percent

After embalming and througshout the investigations, the

specimens were kept in the cooler.
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The fresh specimens, obtained from the Department of
Biomedical Electronics, were electrocuted and then bled
immediately. These specimens were kept in the cold stor-
age and provided good material for dissecting the thoraclc
region, especlally the termination of the intercostal nerves
as ventral cutaneous branches, by the medial approach. These
were kept in the cooler, but, after some time had to be dis-
carded.

Essentially two methods of approach =-=- centripetal and
centrifugal -- were followed, for dissecting the various cu-
taneous nerves. In the first method the nerves were picked
up on the surface of the skin and were then traced back to
thelr point of origin. In the second method, the nerves were
followed from thelr point of origin to thelr termination on
the surface of the skin. Some specimens were dissected using
the medial approach to study the course and termination of
the intercostal nerves. In one specimen, the skin was com-
pletely removed and the cutaneous nerves of the different
regions were picked up and cleaned in order to study them in
relation to the superficial muscles of the body.

In the first method, the dissection was initiated in the
cervical region by a mid-dorsal incision from the skull to
the seventh cervical vertebra and then two straight ventral

incisions were made at these levels. The skin was then gently
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reflected in a ventral direction. During the process
various cutaneous branches were picked up and subsequently
traced to thelr origin in order to ascertain the branch

and number of the cervical nerve which gave off the par-
ticular cutaneous branch. In most of the cases the cu~
taneous branches were tagged with a particular number to
make sure that they were not mixed up at the deeper stages
of dissection. The course and direction in which these
branches traversed and the various muscles through which
they passed, or to which they had some relation during

thelr course, were observed and recorded. The cutaneous
branches of the thoracic, lumbar, sacral and coccygeal
reglons were traced in a similar manner by using an appro-
priate dorsal and then ventral incision. For the dissection
of the thoracic and lumbar regions first a straight 8 inch
ventral incislon was made at the level of the seventh cer-
vical vertebra and tuber coxae, respectively, to reflect

the skin. Next, a horizontal incision was made nearly 2
inches below the level at which the first serles of cutaneous
branches of the thoraclc and lumbar spinal nerves were picked
up. The cutaneous innervation of the whole thoracic and
lumbar reglon was lnvestigated using this approach, as it
enabled one to very effectively study the innervation of

various segments of these reglons in relation to the series
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of nerves given off at different levels. This method was
very useful and effective except for the dorsomedial
branches of the spinal nerves, which emerge on the surface
of the skin almost at the mid-dorsal line. Therefore, to
study these nerves the second method of investigation was
followed and these nerves were traced from their origin at
the level of the intervertebral foramen to thelr termination
at the mid-dorsal line. Similarly, to study the ramifi-
catlon of the intercostal nerves as the wventral cutaneous
branches, a medial approach of dissection was followed.

The cutaneous branches of the sacral spinal nerves
were investigated using the first method. For studying
the cutaneous branches of the coccygeal spinal nerves, the
portion from the sacrum of the tall was removed from the
body along with the muscles, skin and the vertebral column.
The investigations were then carried on as usual. This
approach was necessary due to the fact that the ventral
branches of the coccygeal spinal nerves could not be dis-
sected effectively in situ.

At times the nerves were palnted with yellow latex
and then photographed for the purpose of illustration as
referred to 1n the Results and Discussion. MNoreover, a
few drawlngs of the different reglons were also made and
these, as well, have been incorporated to clarify the

points which could not be illustrated by the photographs.
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IV. RESULTS

A. Cervical Cutaneous Nerves (lin. Cutanel Cervicales)

The innervation of the skin of the neck reglon was
from the cutaneous branches gives off by the cervical
nerves (MNn. cervicales). All of the ten specimens dis-
sected had eilght pairs of cervical nerves, although there
were seven cervical vertebrae. Therefore, unlike all other
spinal nerves (lln. spinaleg), the cervical nerves lay
cranial to the cervicel vertebra with the corresponding
number, except for the flrst and last cerwical nerve.

The first cervical nerve was found to emerge through the
lateral vertebral foramen of the atlas while the eighth
cervical nerve emerged through the intervertebral for-
amen between the last cervical and first thoraclic verte-
brae, lylng cranial to the first thoracic vertebra.

Other than number, each cervical nerve had all the char-
acteristics of a typlcal spinal nerve and soon after its
emergence divided into two branches, dorsal and ventral.
The dorsal branches were much thinner than the ventral
branches and extended dorsally while the larger, stronger
and well-developed ventral branches traversed caudoventrally.
Both dorsal and ventral branches subdivided and gave off
some branches which terminated as cutaneous branches to

innervate the skin of the neck region. The manner of origin,
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course, branching, distribution, relationship, and the area

of ramification was quite variable from specimen to speclimen
and sometimes there were minor differences in relationships
and branching of these nerves in the right and left sides

of the same specimen. But even then, most of the dissected
specimens showed almost the same pattern with little variation.
These variations were more marked in the ventral branches than

in the dorsal branches of the cervical nerves.

1. Dorsal Branches (Rami dorsales)

The dorsal branches which were much thinner and finer than

the ventral branches (Rami ventrales) of the cervical nerves,

further subdivided into medial (Rami mediales) and lateral

(Rami laterales) branches. The medial branches were much
larger than the lateral branches, though this subdivision of

the dorsal branches was not always marked and distinct. 1In
four cases no distinct subdivision was observed, though in all
these cases the dorsal branches gave off well-developed and
distinct muscular branches, comparable to the lateral branches
for the innervation of the muscles of the neck region. 1In

their dorsal course to reach the surface of the skin these
finally terminated as the cutaneous branches. In all the speci-
mens dissected, it was observed that only the medial branches

of the dorsal branches reached the surface of the skin of the



dorsolateral aspect of the neclt region. The lateral branches
were mainly responsible for the innervation of the variocus
nuscles of the neck region and did not aprear on the surface

of the sitin. These branches were completely embedded in the

various muscles of the neclk and fasecia in tl

dorsalis N. cervicalis orinmus (. occinitalis). As the first

cervical nerve emerged throuzh the lateral vertebral

h
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of the atlas it gave off a dorsal and a ventral branch as
stated earlier. The dorsal branch had a craniodorsal as-

nding course and lay between the II. obliquus capitis caudalis
and M. rectus capitis dorsalis major. It continued in its
dorsal course zoing deep into the muscles of the cranic
of the neck and lay under cover of the M. semispinallis capitis

.

and M. snenius to sprsad out finally 1in the . rectus capitis
dorsalis major and supraspinous ligament (Lizamentunm nuchae).
The dorsal branch of the first cervical nerve did not divide
into medial and lateral branches in any of the specimens,
though it gave off distlnct branches for the innervation of
the nuscles of the neck during its course and ascended dor-
sally to the mid-dorsal line. In all specimens dissccted
or two cases, it dié not penetrate throuzh the nus-
cilature to terninate as cutaneous branches. In the case
where it did perforate through it wes distributed to the skin
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b. Dorsal branch of the second cervical nerve (Ramus

dorsalis N. cervicalis secundus) Soon after its emergence

through the intervertebral foramen between the atlas and the
axls vertebrae, the dorsal branch coursed a very short dis-
tance caudally and then ascended in a caudodorsal direction
between the M. obliquus capitis caudalis and Ii. intertrans-
versarius dorsalis. It transversed a short distance under
cover of these muscles and then passed through the M. semi-
spinalis capitis and M. splenius. It divided into medial and
lateral branches. The smaller lateral branches were distri-
buted in the muscles of the neck while the slender, large
medial branches continued to ascend towards the spine of the
axis and finally perforated the M. rhomboideus cervicis, M.

trapezius (Pars cervicalis) and the ligamentum nuchae to ap-

pear on the under surface of the skin of the mid-dorsal aspect
of the neck. (Fig. No. Ly, 5: 5gaU On the surface of the neck
this medial, cutaneous branch usually bent craniolaterally and
spread out on the surface of the skin covering the base of the
pinna and caudal part of the temporal muscles. Those cases
where the dorsal branch of the first cervical nerve terminated
as a cutaneous branch, it seems that its area of ramification
was seen lying just cranlal to the dorsal branch of the second

cervical nerve.
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c. Dorsal branches of cervical nerves III to VII
(Rami dorsales Nn. cerviceles tertius to septimus) The
course followed by the dorsal branches of the third to
seventh cervical nerves was almost the same, though there
were a few variations. These dorsal branches were of al-
most equal size, though it appeared that the dorsal branch
of the second or third was much larger as compared with the
dorsal branch of the seventh cervical nerve (Fig. No. 4).

Immediately after their emergence through the lateral
vertebral foramen, the dorsal branches followed a caudo-
dorsal, usually dorsal, course between the M. multifidus
cervicls and M. longissimus capitis et atlantis. After
traversing a short distance, these branches divided into
medial and lateral branches. The lateral branches went
into the musculature of the neck, usually spreading out
on the M. complexus and . biventer (éervicis). The slen-
der medial branches continued ascending dorsally, passing
through the l1. semispinalis capitis and M. splenius to-
wards the mid-dorsal line. (Fig. No. 4: Cza' - C?a').
Ultimately, these branches perforated the II. splenius and
M. semispinalis capitis to reach between the . semispinalis
capitlis and the lamellar part of the ligamentum nuchae (Fig.
No. 5: Cza'). Finally, the medial branches pierced the M.

rhomboideus cervicis, M. trapezius (Pars cervicalis) and

supraspinous ligament to appear on the surface of the skin.

€ i
b
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These branches have been found to have communicating branches
with each other, except for the dorsal branches of the second,
third, seventh, and eighth cervical nerves. (Fig. No. 4
and 5)« In most of the cases it was seen that the fourth,
fifth and sixth cervical nerves gave off communicating branches
to each other. In only two out of eleven specimens dissected
there were no such communicating branches. It was observed
that these branches bent laterally and traversed a very short
distance before spreading out on the surface of the skin.
But, it has been noted that the medial branches of the dorsal
branch of the third or fourth cervical nerve traversed a con-
siderable distance under the skin and were embedded in the
superficial fat going as far as the middle of the neck region.
The dorsal branch of the eighth cervical nerve (N.

cervicalis VIII) was very small and did not terminate as a

cutaneous branch. There was no distinct division into medial
and lateral branches and in none of the specimens dissected
could this branch be traced to the surface of the skin. It

appeared grossly as terminating in the muscles of this region.

2. Ventral branches of the cervical nerves I - VIII (Rami

ventralis MNn. cervicales vrimus to octavus)

The larger ventral branches showed a lot of variation in

their branching and arrangement and were given off at different
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levels. Soon after thelir exlt from the vertebral canal
through the intervertebral foramen between the preceeding
and the cervical vertebrae with the corresponding number
they divided into two unequal branches, medial and lateral.

The medial branches (Rami mediales) were smaller and took

an obligque dorsal course and were responsible for the inner-
vation of the musculature of the neck. The larger and
stronger lateral branches (Rami laterales) transversed
caudoventrally and usually further subdivided into two or

more branches. It has been observed that the lateral branches
in most of the cases gave off strong communicating branches
(Rami communicantes) which resulted in the formation of the

ventral cervical plexus (Plexus cervicalis ventralis). In

the eleven specimens dissected, there were three main types
of communicating arrangements between these branches, though
minor variations existed in each one. It has also been ob-
served that variations existed in thelir arrangement in the
same animal on the left and right sides. However, in spite
of all these variations, there was a fairly constant manner
of their branching, distribution and area of ramification.
Type I - In seven cases, the lateral branch of the second
ventral cervical nerve united with the third and
there was communication between the lateral branches

(Rami laterales) of the fourth and fifth ventral




Type II =

Type III =-
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branches. The fifth, sixth, seventh and eighth
nerves united with each other. 1In five cases

out of seven, it was observed that the lateral
branch of the fifth ventral branch gave off a
branch which united with the lateral branch of
the fourth ventral branch, while in two cases

the lateral branch of the fourth united with the
lateral branch of the fifth (Fig. No. 2, 3, 4,

5; Plate No. 1, 2: Czb" - CBb")'

In two cases, it was observed that the lateral
branches of the second and third ventral cervical
nerves united with each other, while lateral
branches of the fourth and fifth did not have

any communicafing branches with each other. The
fifth, sixth, seventh, and eighth had communi-
cating branches (Raml communicantes) (Plate No. 2).
In one case, 1t was observed that all the

lateral branches of the cervical nerves, except
that of the first, united with each other (Plate
No. 4.)

These are the principal patterns of branching found in

the case of the cervical nerves. So, it has been observed

that the formatlion of the ventral cervical plexus was not a

constant feature in the case of the pig. In only one speci-

men was a communicating branch found between the lateral

branches of the third and fourth ventral branches of the

cervical nerves.
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a. Ventral branch of the first cervical nerve (Ramus

ventralis N. cervicalis primus) The ventral branch of

the first cervical nerve was comparatively smaller than the
ventral branches of the preceeding cervical spinal nerves.
It traversed caudolaterally under the wing of the atlas, along

with the occipital artery (A. occipitalis) and vein lying

between the M. rectus capitis lateralis and M. rectus capitis
ventralis major (Fig. No. 5; Plate No. 4). It usually di-
vided into two branches and then went deep to lie along with
the vagosymphathetic trunk (Truncus vagosympatheticus),
finally spreading out in the deep muscles of the neck. It
did not give off any cutaneous branches for the innervation
of the skin.

b. Ventral branch of the second cervical nerve (Ramus

ventralis N. cervicalis gecundus) The ventral branch of

the second cervical nerve was stronger than its dorsal branch.
Soon after its emergence from the spinal canal, lying along
the axis vertebrae, it traversed slightly caudally. The
major portion of this nerve then united with the ventral
branch of the third cervical nerve. Usually, before this
union it gave off a small branch, which coursed towards the
jugular furrow and was distributed in the muscles of the neck
(Fige. No. 2, 3; 4, 5: Flate Noa 1, 2, 3, 4: ©Csb and CsbM).

-

i




49

From this trunk, formed by the union of the ventral
branches of the second and third cervical nerves, a branch,
corresponding to the great auricular nerve of the other do-
mestic animals, was glven off. It was observed that the
ventral branch of the second cervical nerve did not have
an independent course, as was the case in the other domestic
animals and, therefore, the great auricular as well as the
transverse cervical nerves were given off by the Joined

trunk. (Fig- No. 2, 3, l&, 51 !:.)-

The great auricular nerve (. auricularis nasgnus) was

very well developed. It had a craniodorsal course and was
covered by the . brachiocephalicus and I. serratus ventralis
cervicis, lying over the M. splenius. At this level, it
further subdivided into two branches, cranial and caudal.

The larger cranial branch continued craniodorsally in the

direction of the pinna, while the smaller caudal branch

stretched caudally to ramify in the nuscles of this region.

and finally emerged from the M. cleido=-occipitalis to spread

;

?% The larger cranial branch ascended toward the base of the ear
=2

&

L out on the skin around the apex of the ear. Before its rami-
£

Tication in the skin it usually divided into two or three very

i distinect cutaneous branches, which were responsible for the

innervation of the skin of this region. (Fig. No. 1: C, +
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The smaller transverse cervical nerve (l. transversus

cervicallis) traversed caudoventrally, crossing over the

Jugular vein and, in some cases, dividing into two branches
at this level. One of these branches traversed cranially
towards the parotid salivary gland, while the main branch
continued caudally towards the ventral aspect of the neck.
It was observed that at this point it also received contri-

butory twigs from the spinal accessory nerve (N. spinalis

accessorius). (Plate No. 1, 2). After reaching the ventral

aspect, 1t emerged through the cutaneous muscle and ramified
in the skinof this region. (Fig. No. 2, 4, 5; Plate MNo. 2).

- t -

c. Ventral branch of the third cervical nerve (Ramus

ventralis N. cervicalis tertius) Soon after 1ts emergence

through the intervertebral foramen between the second and

third cervical vertebrae the well—deveioped ventral branch

of the third cervical nerve was Jjoined by the ventral branch

of the second cervical nerve. After traversing a short dis-
tance, it divided into two branches. The smaller medial

branch taking a craniodorsal course, initially lay between

the M. brachiocephalicus, M. serratus ventralis cervicis and

1. splenius. It ultimately ramified in the muscles of the neck
region and did not give off any cutaneous branches. (Fig.

No. 3, &4, 5; Plate No. 1, 3: C3b' ) The larger lateral

branch traversed ventrally, lying over the ll. rectus caplitis
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ventralis major and, after a short distance, divided into

two well-developed cranial and caudal branches. The ventro-
lateral branch, from the second cervical nerve, usually
Jolned with it. It then continued as the transverse cervical
nerve. The main part of the ventral branch of the third cer-

vical nerve itself continued to traverse ventrally and further

subdivided into two or three branches. Usually, at this
level, it was observed that the dorsal branch of the spinal
accessory nerve (Ramus dorsalis N. accessorius) gave off con-
tributory branches to this branch (Plate No. 1, 2: XI).
?; The cranial branch coursed towards the ventral part of
the parotid salivary gland and usually was distributed over
the skin of this region. The caucdal branch had a caudoventral
course, lying between the M. brachiocephalicus and the M.
cmotransversarius, Passing ventrolaterally and finally spreading
out on the skin of the middle'part of the ventrolateral aspect
of the neck (Fig. No. 1: Cs # IBY)s

In one case, on the right side only, there was a branch
given off by the caudal branch of the ventrolateral branch
of the third cervical nerve, which united with the ventral
branch of the fourth cervical nerve (Plate No. 4: Cub").

Except for one case, no such communication between the thirad

and fourth cervical nerves was observed.
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d. Ventral branch of the fourth cervical nerve (Ramus

ventralis N. cervicalis guartus) The ventral branch of

the fourth cervical nerve was more well-developed than the
preceeding nerve. It also divided into medial and lateral
branches after its exit from the intervertebral foramen be-
tween the third and fourth cervical vertebrae. The smaller
medial branch had almost the same course as that of the cor-
responding branch of the third cervical nerve and was finally
distributed in the musculature of this region. The larger
lateral branch passed over the M. scalenus ventralis in a
caudoventral direction under the M. brachiocephalicus and H.
omotransversarius. After traversing a considerable distance,
it usually received a communicating branch from the ventral
branch of the fifth cervical nerve (Fig. No. 2, 3, %, 5;
Plate No. 1, 2, U4: C5b“). This was a common and constant
feature in all the specimens dissected, though there were
some variations as to the manner in which this union took
place. In two cases, the ventral branch of the fourth cer-
vical nerve gave off a communicating branch to the ventral
branch of the fifth cervical nerve. In two cases, though the
ventral branch of the fifth gave off a communicating branch
to the ventral branch of the fourth cervical nerve, this union
occurred after it further subdivided into cranial and caudal

branches. In all the rest of the cases the fifth united with
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the ventral branch of the fourth before its subdivision. 1In
two cases on the left side, it was observed that no communi-
cating branches existed between the ventral branches of the
fourth and fifth cervical nerves (Plate No. 3). However,
under the M. brachiocephalicus just cranial to the shoulder
joint it divided into cranial and caudal branches which ulti-
mately emerged from the . brachiocephalicus and traversed
superficially under the skin towards the ventral aspect of

the neck (Fig. No.

=
e

Cp#53" )e It separated into a number

of small cutaneous branches which spread out on the surface

of the skin of the ventral aspect of the neck cranial to the
sternum. In cases where the ventral branch of the fourth cer-
vical nerve united with the ventral branch of the fifth cer-
vical nerve, 1t followed the same course as that of the cor-
responding branch of the fourth and ramified in the same area
which is otherwise innervated by the caudal branch of the
fourth cervical nerve. The cranial bhranch ramified in the
skin of the same region as thatlof the caudal branch (Fig.

No. 1: Cp . =b").

+ 5

-

The ventral branch of the fourth cervical nerve received
a communicating branch from the ventral branch of the third

cervical nerve in only one case.
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e. Ventral branch of the fifth cervical nerve (Ramus

ventralis N. cervicalis guintus) The ventral branch of

the fifth cervical nerve initially lay under the M. scalenus
dorsalis and divided into medial and lateral branches. The
smaller medial branch passed under the M. scalenus dorsalis
to ramify in the muscles of the neck. The larger lateral
branch emerged between the M. scalenus dorsalis and the l.
scalenus ventralis and immediately divided, in most cases,
into two equal cranial and caudal branches. The cranial
branch coursed cranioventrally over the M. scalenus ventralis
to join with the caudal branch of the ventrolateral branch of
the fourth cervical nerve (Fig. No. 2, 3, &, £, Plate No.

1; 2. #H2 C5b"). Then the conjoined trunk traversed caudo-
laterally to reach the surface of the skin, as described
earlier. The caudal branch traversed caudoventrally along

the dorsal border of the M. scalenus ventralls and jolned the

ventral branch of the sixth cervical nerve (Romus ventralis

N. cervicalis sextus). In most of the cases, before uniting,

it divided into two branches =-- one joined with the ventral
branch of the sixth cervical nerve while the other traversed
under it and coursed towards the thoracic inlet.

In the cases where the cranial branch received a communi-

cating branch from the ventrolateral branch of the fourth
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cervical nerve it had been observed that the cranial branch
took the place of the caudal branch of the ventrolateral
branch of the fourth cervical nerve. It also had the same
course and area of ramification as that of the branch 1t
replaced and has been described previously.

In two cases, in which no communication between the
ventral branches of the fourth and the fifth cervical
nerves was observed the ventrolateral branch of the fifth
cervical nerve subdivided into cranial and caudal branches
as usual, but the cranial branch was very well-developed.
(Plate No. 3; C5b“). It passed over the N. scalenus ven-
tralis and came to lie between the M. brachlocephalicus
and N. omotransversarius. After traversing a considerable
distance it further subdivided into two unequal branches.
The smaller one traversed craniolaterally and ventrally
towards the ventral aspect of the neck and finally arbor-
lzed in the skin just caudal to the cutaneous branches of
the fourth cervical nerve. The 1érger branches, after
emerging through the M. brachlocephalicus, extended caudo-
laterally and ventrally traversed a considerable distance
superficlally under the skin to finally ramify in the skin
of the ventral aspect of the neck adjacent to the sternum.

(Flgo NO- l: CLI' + Sb")o
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f. Ventral branches of cervical nerves sixth, seventh

and eighth (Rami ventrales Nn. cervicales sextus, septimus,

and octavus) These were very well-developed and strong

branches initially lying under the M. scalenus dorsalis.

These branches gave off small, medlal branches which tra-
versed caudodorsally while the bulk of the branches emerged
between the M. scalenus dorsalis and M. scalenus ventralis.
After a very short distance, the ventral branch of the sixth
received a branch from the ventral branch of the fifth cer-
vical nerve. This joined branch‘then united with the ventral
branch of the seventh cervical nerve which, in turn, united
with the ventral branch of the eighth cervical nerve, re-
sulting in the formation of the brachlal plexus (Plexus
brachialis). (Fig. No. 2, 3, &4, 5, Plate No. 1, 2, 3, 4).
The ventral branch of the eighth cervical nerve, in most cases,
received the ventral branch of the first thoracic spinal nerve

(Ramus ventralis N. spinalis thoraclic).

4

Some branches which terminated as cutaneous branches on
the skin of the ventrolateral aspect of the thoracic wall were
from the conjoined branches of the eilghth cervical and first
thoracic spinal nerves, from which arose the lateral thoracic
nerve, which traversed superfioially; caudally and has been

described separately. Besides this nerve, it has been found
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that from the ventral branch of the eighth cervical nerve,

at the middle of the cranial border of the first rib, =2
branch arose which traversed caudoventrolaterally under the
medial aspect of the scapula and then emerged from the muscu-
lature at the ventral border of the II. latissimus dorsi to
ramify in the fold of the skin dorsal to the olecranon pro=-
cess of the ulna (Fig. No. 1, 2, 2).

g. External or lateral thoracic nerve (Ne. thoracalis

lateralis) In all the specimens dissected it was observed

that the lateral thoracic nerve (N. thoracalis lateralis)

arose from the brachial plexus (FPlexus brachiszlis), its fibers

mainly constituted by the ventral branches of the eighth cer-
vical and first thoracic spinal nerve. It was given.off Just
below thehead of the first rib, then toolt a caudoventral
course by the side of the first ridb, lying under cover of the
. serratus ventralis thoracis (Fig. No. 2, 3, %, 5, Plate
No. 8: 11). After traversing a considerable distance at the
level of fourth or fifth rib, it took a gradual turn to fol-
low almost a straight caudal course ‘to lie between the M.
serratus ventralis thoracis and M. pectoralis profondus cau-
dalis.

In its course it gave off a number of muscular and cu-
taneous branches which were responsible for the innervation

of the various muscles of the ventrolateral aspect of the
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or ninth intercostal nerves. The ventral branch finally
o - L 1- 3 2 - . 5 = -
was cdlstributed in the penile muscles and the skin around

it was observed that the phrenic nerve (Il. nhrenicusz) was
constituted by the branches from the ventral branches of the

fifth and sixzth cervical nerves (Rami ventralias 'm. snina

cervicales 7 et VI). As described ea

_— e

m

emerzence the ventral branch of the fifth cervical nerve
divided into medial and lateral branches. The medial hranch
toolt a dorsal course, while the lateral branch further sub-

gdivided into cranisl and caudal branches. The cra:

traversed cranioventrally to Joln the ventral branch of the
fourth cervical nerve, while the caudal branch took a caudal

e - Y44 11 5 < 5 - P - 7 i £ = AL
course lying over the H. intransversarius ventralis. After

branch of the gizxth cerviezl nerve and helped in the formation

Wi

of the brachizl plexus (Ple-us hrachlalis). The main trunk

of the caudal branch continued caudally zoling medially under

the veatrz2l branch of the sizth cervical nerve.

L e - e - k/ ; o5 - - 1 o |

celved a contributory branch from the veantral hranch of the |

i

sixth cervical nerve to continue as the dhrenic nerve (L E
nhireiiecnz). It then traversed caudomezdially %o enter the

IR




thoracic cavity and lay medial to the axillary veiln and
artery in close apposition with these structures before

it entered the thoracic cavity (Fig. No. 2, 3, 4, 5).

I B. Thoracic Cutaneous Nerves (Nn. cutanei thoraclcl)

The innervation of the skin of the thoracic region
was by the cutaneous twigs glven off by the thoraclic splnal
nerves (lNn. spinalis thoracici). The number of thoracic
spinal nerves variled depending upon the number of thoracic
vertebrae present in a particular specimen and had the same
serial number as the vertebra because these emerged through
the lateral vertebral foramen instead of intervertebral for-
amen (Fig. No. 12: Ta'). In the eleven specimens dis-
sected, there were fourteen to sixteen palrs of thoracic
spinal nerves. In one case there were sixteen pairs, in
seven fifteen palrs and in two cases fourteen pairs of thor-
acic spinal nerves. In one specimen the nerves of the thor-
aclc region were not counted, as it was dissected for the
nerves of the lumbar, sacral and coccygeal reglions.

The thoracic spinal nerves had all the characteristics
of a typical spinal nerve, except that theilr ventral branches
did not show a division into medlal and lateral branches.

Otherwlse, each spilnal nerve was seen to emerge from the

lateral vertebral foramen lying along the thoracic vertebra
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with the corresponding number and these nerves exhibited a
fairly constant manner of origin, course, branching and area
of ramification. Like a typical spinal nerve, soon after
their emergence from the spinal canal, each thoracic spins=l
nerve divided into two branches, -dorsal and ventral (Fig.
No. 11, ‘12: «Ta' and Tb). The dorsal branches further sub-
divided into medial and lateral branches, while the much
larger ventral branches took an oblique caudal course and
came to lie in the groove at the caudal border of the ribd

with the corresponding number to continue ventrally as inter-

costal nerves (Mn. intercostales) along with the artery and
veln of the same name. The ventral branches during their
course gave off a number of branches terminatinz as cutaneous
twizs, but these did not subdivide into medial and lateral
branches, as indicated previously.

1. Dorsel branches (Rami dorsales)

- At the level of the intervertebral foramen, after the
division of the thoracic spinal nerve into dorsal and ventral
branches, the dorsal branches were completely covered by the
Mm. interspinalis and M. multifidus dorsl, traversinzg a very
short distance under these muscles. As soon as thé branches
reached the cranial part of the mammillary process, each dor-

sal branch further subdivided into medial and lateral branches.

Both these branches finally terminated as the cutaneous twlzs-
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inmnervating the dorsal, and dorsolateral aspects of the
skin of the thoracic region.

a. The medial branches (Rami mediales) were much
smaller than the lateral branches. It has been observed
that these branches followed essentially two types of
courses depending upon the development of the mammillary
processes of the thoracic vertebrae. The mammillary pro-
cesses of the first ten or eleven thoracic vertebrae were
not well-developed, as compared to those of the last five
or six thoracic vertebrae, the corresponding medial branches
followed a different type of course in both these areas.

1) In four cases, the first eleven, and in six
cases the first ten, medial branches of the dorsal branches
followed the following course:

Immediately after the subdivision of the dorsal
branch into medial and lateral branches, the medial branches
stretched obliquely upward in a dorsomedial direction along
the M. multifidus dorsi, running almost parallel to the
spinous process of the following thoracic vertebra and were
conpletely covered by the M. longissimus dorsi. During their
dorsal course these branches gave off a numbef of small mus-
cular twigs for the innervation of these muscles and, along
with the blood vessels, finally pierced through the liga-

mentum supraspinosus to reach the surface of the skin of the
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dorsal aspect of the thoraclic region. On the surface of
the skin these twigs usually bent laterally and traversed
a very short distance to finally ramify in the skin of the
dorsal aspect of the thorax. These thin dorsomedial
branches were constituted by fewer fibers than the medial
branches of the caudal thoraclc splnal nerves (Fig. No. 7,
11, 12: Plate No. 7: Tla' - Tloa').

2) In six cases the last five or six, and in
four cases the last four or five, medial branches followed
the following course:

The dorsomedial branches of the last seven or
elght thoracic spinal nerves were glven off at the same
level as the first seven or eight dorsomedial branches
but were stronger and more well-developed than those of
the cranial serles. Since the mammillary processes were
very well-developed in the thoracic vertebrae of the caudal
series, the medial branches, soon after their origin, tra-
versed caudally underneath the mammillary process of the
followlng thoracic vertebra and coursed around its ventral
surface lying in close apposition to it. After curving
around the mammillary process lmmediately upon emerging
below 1t, these branches took an obligque dorsal course
in a dorsomedial direction running almost parallel to the
dorsal spinous process of the following thoracic vertebra

accompanied by the artery and vein. These were
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completely covered in their dorsal course by the M. spinalis
thoracis, M. multifidus dorsi and M. longlissimus dorsi.
Just at the base of the dorsal spinous process of the fol-
lowing thoracic vertebra, the medial branches subdivided
into two distinct twigs, though a number of fine muscular
twigs were given off at this level for the innervation of
these muscles. One of these twigs, traversed caudally to
ramify in the muscles of this region, while the other larger
twig stretched obliquely in a dorsal direction along with
the blood vessels to pierce through the supraspinous ligament
reaching the surface of the skin of the dorsal thoracic
region. On the surface of the skin the cutaneous twigs bent
slightly in a lateral direction and finally ramified in the
skin of this region (Fig. No. 7., 12; Plate Yo. 7: 31?“' -
The aggregate of all the dorsomedial branches of
the thoracic splnal nerves appeared to be responsible for
the innervation of the skin of the dorsal aspect on either
side of the summit of the dorsal spinous processes extending
from the first thoracic to the last thoracic vertebra (Fig.

-

Nos 53 Flate ljos 5: Tal! and Tan),

= - - i

B. The lateral branches (Rami laterales) were much

larger and stronger than the medial branches and took an

oblique caudolateral course along the caudal border of the
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transverse process of the thoracic vertebra with the corres-
ponding number. The obliquity of their course increased
from the first to the last lateral branch, with the maximum
in the lateral branches of the last three or four dorsal
branches of the thoracic spinal nerves. These showed a
fairly constant course and branching except in two cases
(Specimens #6 and 10) in which the dorsal branches of the
second, third and fourth thoracic spinal nerves gave off

two lateral branches. The course followed by the first four
lateral branches was different than that followed by the
dorsolateral branches of the fifth to tenth and from the
eleventh to the last thoracic spinal nerves. Therefore, for
the sake of convenience this has been described separately
in all three cases. The dorsolateral branches of the second,
third and fourth thoracic nerves were the longest of all the
dorsolateral branches.

1) In four cases, the dorsolateral branches of
the first three and in seven cases of the second, third,
fourth, and fifth thoracic spinal nerves followed the same
course. As soon as the thoracic spinal nerve emerged from
the vertebral foramen 1t divided into dorsal and ventral
branches. Immediately, the dorsal branches further subdi-
vided into medial and lateral branches. The lateral branches

traversed laterally lying over the lMm. levatores costarum and
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dorsally being covered by the M. longissimus dorsi. These
then took a caudolateral course to pierce through the M.
serratus dorsalis cranialis and came to lie between the M.
subscapularis and M. serratus ventralis thoracis on the
medial sicde almost in the middle of the proximal third of

the scapula. The dorsolateral branch of the first or second
thoracic nerve then perforated the M. subscapularis and the
vertebral border of the scapula and appeared on the lateral
surface under the M. infraspinatus. After perforating the
latter muscle it appeared under the l. trapezius (Pars
thoracis). Finally, it pierced the M. trapezius (Pars
thoracis) and fascia reaching the skin of the dorsolateral
aspect of the scapular region. During its course it gave

off a distinct twig for the innervation of these muscles and
usually divided into two twigs before ramifying in the skin.
The dorsolateral branches of the third and fourth thoracic
spinal nerves followed almost exactly the same course as the
lateral branches of either the first or second thoracic spinal
nerves, except that the dorsolateral branch of the third thor-
aclc spinal nerve lay caudal to the second and that of the
fourth lay caudal to the third and perforated through the
scapular cartilage close to its caudal angle. (Fig. No. 2:
jfg"—jf;"). In four cases, where the dorsolateral branch of

the fourth thoracic spinal nerve did not perforate throuzh
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the scapular cartilage, it curved around the caudal angle
of the scapula lying underneath the scapular cartilage to
reach the surface of the skin. PEut irrespective of whether
it perforated through the scapular cartilage or curved
around the caudal angle of the scapula, its area of rami-
fication was the same in both cases (i.2., the dorsolateral
aspect of the skin just caudal to the caudal angle of the
scapula). In five cases, 1t was observed that the dorso-
lateral branches of the first thoracic spinal nerve did not
reach the surface of the skin. In two cases, it was found
that the dorsal branches of the second, third and fourth
thoracic spinal nerves gave off two lateral branches. One
of these lateral branches took the usual course and either
perforated or curved around the caudal angle of the scapula
to reach the surface of the skin, while the second lateral
branch was distributed in the muscles of this region.

2) The lateral branches of the fifth, sixth,
seventh, and eighth thoracic spinal nerves traversed caudo-
laterally, almost in a sagittal plane, and lay between the
M. longlssimus dorsi, dorsally, and the Mm. levatores costarun
and lMme. intercostales interni, ventrally. After traversing
a considerable distance underneath these muscles (nearly 3 cm.
from the ventral border of the M. longissimus dorsi), it gave

off a twig for the innervation of these muscles and then,
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traversing caudolaterally, came to lie between the R.
longissimus dorsi, dorsally, and the N. iliocostallis thor-
aclis, ventrally. It then traversed a short distance 1in
the fascia, pilerced through the M. serratus ventralis
thoracis, and came to lle underneath the M. latissimus
dorsi (Fig. No. 2, 6: T,al - Tsa“; Plate No. 6: Tga"
(K). Before plercing through the latter muscle, those
branches divided into two unequal twigs -- one finer and
smaller than the other, and both cutaneous twlgs perfor-
ated through the M. latissimus dorsl to reach the surface
of the skin. The smaller finer twlg took a dorsomedial
course. It was observed that these cutaneous twigs usually
alternated with the medial twigs of the dorsal branches
which, on the surface of the skin, bent laterally, but
these lateral cutaneous twligs never reached the medial
twigs of the dorsal branches. These cutaneous twlgs were
responsible for the imnervation of the skin covering the
M. longlissimus dorsi or the dorsolateral aspect of the
thoracic region. The aggregate of all those cutaneous
twlgs was responsible for the ilnnervation of the skin
covering the proximal two-thirds of the ribs. Before
ramifications these twlgs subdivided into two or three
fine twigs (Fig. No. 6: Tpah = Tloa”).

The dorsolateral branches of the ninth and tenth thor-

aclc spinal nerves essentially described the same course as the
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corresponding preceeding branches to appear on the surface
of the skin, except that these branches did not perforate
through the M. serratus ventralis thoracis to reach the
surface of the skin (Fig. No. 2, 9: Tga" - Typa”).

3) The lateral branches of the eleventh to fif-
teenth thoracic spinal nerves in seven cases, from the
eleventh to sixteenth in one case, and from the eleventh
to fourteenth in two cases had the same course, though it
was slightly different than that followed by the corres-
ponding branches of the preceeding thoracic spinal nerves.
The obliquity was maximum in these branches which finally
plerced through the M. serratus dorsalis caudalis, M. obliguus
externus abdominis and lumbodorsal fascia to reach the sur-
face of the skin. The last two lateral branches usually ex-
tended to the paralumbar region and spread out on the surface
of the skin just caudal to the last rib (Fig. No. &, 2, 9:

m L T ~ 1Y

1g~ = =15

The dorsolateral branches of all the thoracic
spinal nerves, as stated earller, before thelr emergence
upon the surface of the skin, subdivided into two unequal

twigs which terminated as cutaneous twlgs in the areas al-

ready described in detail.
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2. Ventral branches (Rami ventrales)

The ventral branches were given off immediately after
the exlt of the thoracic spinal nerves from the foramen
vertebralis lateralis ventralis (Fig. No. 11, 12: Tb: 4).
These branches first took a caudolateral course, under the
Mm. levatores costarum and Mm. intercostales interni.

After a short distance, these branches extended in a

lateral direction to occupy the groove at the caudal bor-
der of the rib with the corresponding number and were

called intercostal nerves (Nn. ;ntercostales).‘except for
the ventral branch of the last thoracic spinal nerve.

Then, each lntercostal nerve traversed ventrally along

the curvature of the rib and was accompanied by the inter-
costal artery and veiln in its ventral course under cover

of the Mm. Intercostales internl and IMm. intercostales
externi. However, 1t has been observed that durlng its
entire course i1t did not lie between the lm. intercostales
interni and IMm. intercostales externi, except for a very
short distance around the middle of the rib where it gave
off the perforating branches. Before giving off the per-
forating branches the intercostal nerves came to lie between
these two muscles. It then traversed a short distance along
with the perforating branch and returned again to lie under-

neath the lm. intercostales interni.
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Essentially, all the intercostal nerves had the same
course, branching, and pattern of distribution. These fol-
lowed an oblique caudolateroventral course superficially.
The angle of obliquity increased progressively from the
first to the last ventral branch of the thoracic spinal
nerves and, therefore, the angle of obliquity of the per-
forating branches also increased accordingly. Except for
the first and last ventral branches of the thoracic spinal
nerves, each intercostal nerve gave off the following main
branches at different levels during its course. These
branches usually terminated as cutaneous twlgs innervating
the skin of the lateral and ventral thoracic wall.

a. The perforatins branches (Rami perforante)

1) Lzteral cutaneous branches (Rami cutanei

laterales)

2) Distal lateral or ventrolateral cutaneous

branches (Rami cutanei laterales distales)

b. The ventral cutaneous branches (Rami cutanei

ventrales)
1) The ventral branch of the first thoracic spinal

nerve (Ramus ventralis N. spinalis thoracicus I), in all the

dissected specimens, except two cases, was the smallest of
all the ventral branches. The main vortion or bulk of this

branch traversed cranially to join the wventral branch of the

R e RS—
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last cervical spinal nerve contributinzg in the formation

of the brachlal plexus (Plezus krachiali=). It gave off

a small branch which extended caudoveantrally aloncg the

)

caudal bhorder of the first rib and was analosous %o the

F=

{
H

costal nerve of the following ventral branches. It
usually extended Just helow the niddle of the rib an? never
energed from the musculature to terminate as a cutancous

ewlz in eight cases. In two cases, the ventral branch of

he M. intercostalls interna and 1.
intercostalis externa Lo lie under tiﬁ Y+ serratus ventralis
thoracis (Plzte Jo. 8: Hl). It then toolr 2 lateroventral
courze travercing slizhtly in a eranial direction and uaited
with the ventral branch of the eishth thoracic spinal nervs.
Lut, 1t was not found to emerze on the undersurface of the
sk¥in to terminate 28 cutaneous i

m - o S Yo 1 1 2e Ya
2) The ventral branch of :the

splnal nerve (Ramus ventraliz N. spinelis thoraclens II) had

——-‘

~ - Vo ) P - 3 =) . - - - 2 ~
all the characteristice and branchin~ of a typlecal iat:

e v L=l -

Lntarcostal nerveg in a few detalls. It was the larzest

ancd stronzest of all the intercosztal nerves and, therefore,
3 - - P - .73 - -~ C

lcs cutaneous twigs were most well-Jeveloned. Traversinzg
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lateroventrally, near .the middle of the second rib it
plerced through the M. intercostalis interna to give off

a perforating branch (Ramus perforantis) which traversed

for a short distance between the M. intercostalis interna
and M. intercostalis externa. It then perforated the M.
intercostalis externa to take an oblique caudoventral

course lying underneath the M. serratus ventralis thoracis
towards the elbow joint. ' At the caudal border of the M. _ is
serratus ventralls thoracis it divided into two strong,
well-developed, 'unequal twlgs =- one smaller than the other.

The smaller, lateral cutaneous twig (Ramus cutaneus later-

alis) traversed laterally while the larger, distal lateral

cutaneous twlz (Ramus cutaneus distalis lateralis), took a

more prominent ventrolateral course. Both of these twigs
innervated the skin caudal to the thoracic limb while the
lateral cutaﬁeous twig, in addition, supplied a patch of
skin in the reglon of the elbow joint (Fig. No. 7, 8, 9,
1032 ATH*' and Th¥®),

cs - The perforating branches of the intercostal nerveé

(Rami perforantes intercostalez). Each ventral branch of

the thoracic spinal nerve just below or at the middle of
the corresponding ribt, gave off a perforating branch which
plerced through the M. intercostalis interna and traversed

a short distance lying between the li. intercostalis interna
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and M. intercostalis externa. At the level of the distal
one-third of the ribs these branches pierced through the

lMe intercostalis externa and the superficial muscles to
reach the surface of the skin (Fig. No. 2, &, 2, 10, 11, 12;
Plate lo. 8, 9, 10: ij" - Tlub")' Just before perforating
through the superficial muscles, each perforating branch

subdivided into two unequal branches or twigs, the smaller

lateral cutaneous branch or twig (Ramus cutaneus lateralis)

traversed laterally and the larger distal lateral or ventro-

lateral cutaneous branch or twigz (Ramus cutaneous distalis

lateralis) traversed to immervate the ventrolateral aspect
of the skin of the thoracic reglon. The course followed by
the first seven or eight lateral cutaneous branches or twigs
was somewhat different than that followed by the last seven
or eight lateral cutaneous branches or twigs to reach the
surface of the skin, though the area of distribution and
ramification was essentlially the same in both groups.

1) Lateral cutaneous branches (Rami cutanei

laterales)

a) The first seven or eizht perforating
branches reached the surface of the skin after plercing
through the M. serratus ventralis thoracis at the caudal
border of the Il. latissimus dorsi. Here they divided into

two cutaneous branches or twigs before emerging from the ll.
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latissimus dorsi. The smaller lateral cutaneous branch or
twlg traversed slightly obliquely in a ventral direction.
The lateral cutaneous branch or twig of the third and
fourth perforating branches emerged from the musculature
at the level of the olecranon process of the ulna and then
traversed caudoventrally to innervate the skin of the
cranioventrolateral aspect of the thoracic wall, caudal to
the elbow joint. The rest of the lateral cutaneous branches
or twigs, as well, followed the same course to reach the
surface of the skin. On the skin, these branches further
subdivided into two or more fine twigs which extended in a
dorsal direction and were responsible for the inmnervation of
the skin of the middle part of the thoracic wall (Fig. No.
2, %, 9, 10: 12b"' - TyoP"'s Plate No. 8, 9, 10: Tb"').

b) The last six or seven lateral cutaneous
branches or twigs essentially had the same course as that
of the first seven or eight lateral cutaneous branches, ex-
cept that the obliquity of thelr course was well marked and
the branches finally pilerced through the M. obliguus externus
abdominis to reach the skin. On the surface of the skin
these also subdivided into two or more fine cutaneous twigs
and spread out on the skin of the middle part of the thoracic
region and cranial part of the abdominal wall. (Fig. No.
8s By 102 T13H"' - L h"': Plate No. 8, 9, 10: Tb"!).

J g - o | P
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2) Distal lateral cutaneous branch or ventro-

lateral cutancous branch (Rami cutanei laterales distales)

In nine cases out of eleven specimens dissected the per-
forating branches subdivided into lateral cutaneous branches

(Rami cutanei laterales) and distal lateral cutansous

branches (Rami cutanci laterales distales), while in two

cases, the last two perforating branches did not subdivide
into two cutaneous branches. The lateral cutaneous branches
were very well develored and gave off a number of fine cu-
taneous twigs during its course which were analogous to

those followed by the distal lateral cutaneous branches.
These branches traversed a considerable distance super-
ficially and divided into two cutaneous twigs before spreading
out on the surface of the skin of the ventrolateral aspect

of the thoracic region. The second branch of the perforating
branches is called the distal lateral cutaneous branch.

It was much larger and stronger than the lateral cutaneous
branches and traversed in an oblique caudventral course on
the surface of the skin lying over the superficial muscles

of the region and the fascia. The distal lateral cutaneous
branch of the third, fourth and fifth perforatinag branches

(Rami perforante intercostales) lay superficially between th

e~y

1. pectoralis caudalis profundus and the skin, while the

rest of the distal lateral cutaneous branches lay between
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the M. obliguus externus abdominis and the skin (Fiz. 1o.
9s 10; 11; 32z TH').

d. Ventral cutaneoug branches (RBani cutanei ventrales)

The intercostal nerves, after giving off the perforating
branches, coursed a very short distance between the lm.
intercostales interni and IIm. intercostales externi in a
ventrolateral direction and then returned to lies under the

IIme interocostales interni. Along with the intercostal ves-
sels (A. and V. intercostales), these first extended ven-
trally and then cranioventrally to reach the costochondral
junction. Finally, these intercostal nerves perforated the
musculature at the costo-sternal junction to reach the surface
of the skin of the ventral aspect, where they svread out as
cutaneous branches and are called the ventral cutancous
branches (Fiz. No. 11, 12:Tb'). All the intercostal nerves
finally terninated as ventral cutaneous branches. In most
cases, the seccond to fourteenth intercostal nerves, inclusive,
terninated as ventral cutaneous branches, while in two cases,
the last two or three intercostal anerves spread out on the

I« rectus abdominis. Illorecover, the intercostal nerves of

the sternal ribs (first 8 pairs) followed a different course
than those of the asternal ribs. Therefore, the course fol-

lowed by the ventral cutaneous branches of these two types

D
-

i

of intercostal nerves was also different.

i
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1) The ventral cutaneous branches of the stcrnal
ribs followed a very marked cranial course to lie along the
lateral surface of the corresponding sternabrae and the
came to lie between the Il. pectoralis cleidoscapularis,
through which these plerced to reach the surface of the skin
of the nid-=ventral reglon lying caudal to the brisket region.
Cn the surface of the skin these branches divided into small
fine twigs to ramify in the skin of this region (Fig. No.

25 95 10, iz Tb').

2) The ventral cutaneous branches of the asternal

Sy

ribs followed a slightly obligque ventral course extending in
the M. obliquus internus abdominis and then passed between
the M. transversus abdominis and . rectus abdominis. All
the intercestal nerves of the asternal ribs did terminate as
ventral cutanecous branches. Usually the last three inter-
costal nerves gave off some muscular twizs which spread out
on the . rectus abdonminis. All the intercostal nerves of
the asternal ribs finally plerced throuzh the M. rectus ab-
dominisz and fasclia to reach the skin and terminated as ven-

tral cutanecus twigs (Bami cutanevg yentrales) (Fig. No.

~ y

2, 10: Tgh' - Tle'). These branches were responsible

for the lmnervation of the ventral aspect of the thor

I-\‘

purs
(@]

ac

and abdoninal regicns. The aggresate of all the ventrzal
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cutaneous branches innervated the skin on both sides of the
mid-ventral line (Fig. No. 2, 9, 10: Tb').

3) The ventral branch of the last thoracic spinal
nerve is not called as intercostal nerve and it had some
marked differences from the ventral branches of the thoracic
splnal nerves preceding it. It left the spinal canal on
each side at the caudal end of the last thoracic vertebra,
and was so placed that it appeared to be at a considerable
distance from the last rib. After its emergence, it took an
oblique caudolateral course running almost parallel to the
last rib to reach the lateral border of the lI. quadratus
lumborum. At this level, along with the cranial-most branch
of the A. phrenica-abdominalis, it entered the lM. transversus
abdominis at its vertebral border. After traversing a con-
siderable distance at the upper third of the abdominal wall,
it divided into two unequal branches, one smaller than the
other. After a short distance it pierced the M. obliquus
externus abdominis and M. cutanei trunci to spread out on
the skin of the middle of the abdominal wall (cranial part).
During its course it gave off some muscular twigs to these
muscles. The second or larger branch continued in a caudo-
ventral direction lying on the ll. transversus abdominis to
enter the ll. rectus abdoninls at 1ts lateral border on which

it finally sprecad out. In some cases, it was seen giving
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off a cutaneous twlig near the umbilicus and it took part in
the innervation of the skin of the mammary glands (Fig. No.

10: Tbh').

C. Lumbar Cutaneious Nerves (lln. cutanei lumbales)

The innervation of the skin of the lumbar region was
mainly by the branches of the lumbar spinal nerves (lin.

spinales lumbales). In all, except one, of the eleven speci-

mens dissected, there were six palrs of lumbar spinal nerves

(In. spinales lumbaleg) and one had five pairs. All the

nerves emerged through the intervertebral foramen situated
between the two adjacent lumbar vertebrae, except the last
lumbar spinal nerve (}N. spinalis lumbalis VI), which emerged
between the last lumbar and the first sacral vertebrae (Fig.
No. 12, 15 ). Each lumbar spinal nerve had the charac-
teristics of a typical spinal nerve and, as a2 whole, as soon
ac the nerves left the intervertebral foramen they divided

into two rami, a dorsal and a ventral one. This was =0 in

the case of the first and second lumbar nerves (lNn. spinales

lunbales I and II). As in the case of the succeeding nerves,

the division tool: place inside the vertebral canal and then
galned exit. They separated immediately after their emer-
gence and were separated by the intertiransverse ligaments,

over which the dorsal branches of the nerve lzy and traversed
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outwardly, stretching over the transverse process of the
following vertebra, while the ventral branches took an
oblique course lying under the transverse process of the
followinzg vertebra. The dorsal branches were much larger
than the dorsal branches of the thoraclc region, stronger

and well developed and followed a more obligue outward course
ventrolaterally than the corresponding branches of the thor-
aclc region. lloreover, these nerves were seen to be embedded
in the ll. lonzissinus dorsi, while the corresponding nerves

of the thoracic region lay underneath this muscle.

1. Dorsal branches (Raml dorsales)

These were typically similar to each other, with a
similar disposition, branching and ramification. ach dor-
sal branch of the Nn. spinales lumbales traversed a short
distance under cover of the M. multifidus dorsi and then, at
the level of the mammillary process, divided into two un-
equal branches =-=- a larger and stronger lateral branch and
a smaller and finer medial branch. Both took a different
course to reach the surface of the skin, one for the dorsal
aspect and the other for the dorsolateral aspect of the
paralumbar region (Fig. No. 7; Flate Ho. 11: IL;a' - Lga!’

and L a" - Lza").




Qe s stated above, the smaller and finer medigl

branches (Ranmi mediales) were given off at the level of

the mammillary processes (at the cranial edge) under cover

of the M. longissimus dorsi (Fig. No. 7; ; Plate

No. 11: Lla' - L5a'). Immediately these branches took a

caudal course underneath the mammillary process of the fol-

lowlng vertebra lying in close apposition with the ventral

surface of the mammillary process, except the last which

ct

went over the first sacral segment. As soon as it left

mammillary process it ascended dorsally, meeting the dorsal

branches of the Aa. lumbalia lying underneath the M. multi-

fidus dorsl and the M. longlssimus dorsi. After traversin

he

D

2 short distance dorsal along with the dorsal branches of the

Aa. lumbalia lying in close relation to the dorsal spinous

process of the following vertebra, it gave off a nuamber of

1-1

fine twigs for the innervation of the M. multifidus dorsi.

However, one fine twlg ascended dorsally with the blocd wves

sels along with the spinous process and finally pierced thr

the supraspinous ligament and the lumbar fascla to appear o

the dorsal aspect of the lumbar region (Fig. No. 7, 8, 9, 12

[ ]

Plate No. 5, 11: L,a' - L_.a'). After plercing through the

57
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lumbar fascia 1t bent laterally on the same side of the body,

ran under the subcutaneous tissue caudoventrally almost to

the level of the inaginary horizontal line drawvm at the lev
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of the tuber coxae. It was observed that although these i
cutaneous twigs did not ascend to the same level dorsally |
they alternated with the cutaneous twigs of the lateral H
branches which took a caudodorsal course on the surface “
of the skin after thelr emergence from the N. longissimus l
dorsi (Fig. No. 8, 9, 13). This pattern of course and !
distribution of the dorsal branches of the Nn. spinales l
lumbales i1s another explanation of the findings by Arnold
and Kitchell (1957), in their investigations regarding
dermatomes of the abdominal wall of cattle.

b. As stated above, the stronger and larger lateral
branches (Rami laterales) lay over the M. intertransversales
lumborum and were completely covered dorsally by the R.
longlssimus dorsl. These branches took an obligue latero-

caudal course, lying over the transverse process of the fol-

lowing lumbar vertebra (Fig. No. 7, 8, 9, 10: Flate No. 11:

L.a" - L_a"). The first two lateral branches traversed a

L ¢ i
considerible distance underneath the 1. longissimus dorsl E
and then, just before reaching the ventral border of this |
muscle, these branches plerced into the muscle and then,

after traversing a short distance in it, finally, at the

level of the ventral border, perforated through the muscle
as the cutaneous twigs (Flg. No. 8, 9, 10: Plate No. 5, 6,

11: L,a" - Lsa“). The last four lateral branches initially
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followed the same course in relation to the muscles as that
of the first two but, after traversing a short distance al-
most in the middle, these branches went into the Il. longis-
simus dorsi and traversed a considerable distance latero-
caudally while embedded in this muscle, finally plercing
through the muscle at the level of its ventral border to
emerge as the cutaneous twigs. During their course, these
branches gave off a number of distinctive twigs for the
innervation of the ll. longissimus dorsi, After their ener-
gence fron the musculature, these branches divided into two
distinct cutaneous twigs, one of which was much finer than
the other. The finer twig pierced through the lumbodorsal
fascia to reach the undersurface of the skin, where it
pursued a caudodorsal course alternating with the cutaneous
twigs of the medial branches and was responsible for the
innervation of the skin of the dorsolateral aspect of the
lumbar region. The other much stronger twig toolk an oblique
caudal course along the dorsal border of the M. iliocostalis
lumborum. It traversed some distance and lay superficially
embedded in the deep fascla which it finally perforated to
reach the undersurface of the skin. The first three of these
cutaneous twigs were seen to reach a plane horizontal with
the stifle Joint and transverse »nlanes passing through the

caudal border of the first lumbar and cranial border of the
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slxth lumbar vertebra, and ramified in the skin of this
region. The last three cutaneous twigs took a much more
oblique caudal course and covered a wide area extending in
a curved line throuzgh the hip joint to the stifle joint,
with 1ts convexity directed caudally, and finally ramified
in the skin of this region (Fig. No. 7, 9, 10,13; Plate No.
6: Lla“ - Léa"). It was seen that the last two twigs came
to lie superficlally over the M. gluteus superficialis and
ramified in the skin of the rump region (Fig. No. 10, 13;

Plate No. 6: Lla" - Léa").

2. Ventral branches of the lumbar spinal nerves (Rami

ventrales Nn. spinzsles lumbales)

The ventral branches of the lumbar spinal nerves were
much stronger and larger than the dorsal branches and lay
under the M. intertransversalis lumborum in their oblique
caudoventral course. Each nerve further divided into a
variable number of branches, some of which terminated as
cutaneous twlgs. Since, in these studles, the nerves arising
from the lumbosacral plexus were not fully investigated in
detail, the observations reported will mainly cover the first
to fourth lumbar spinal nerves while only general information
regarding the fifth and sixth lumbar spinal nerves is in-

cluded.




a. The first lumbar splnal nerve (K. iliohynoraztricusz)

gave off a small fine twig to the second lumbar spinal nerve
as soon as it emerged. It passed cver the M. quadratus
lumborum and at its lateral border diviced into two main
branches traversing obliquely caudoventrally and came to lie

under the transverse process of the

16}

recond lumbar vertebhra
(Fig. No. 14; Plate o. 12: L.b). It then passed into the
subserous transversalis fascia of the abdomen and durin

thlis course its two branches accompanied the two caudal

branches of the A. phrenico-abdominalis. The two braaches
cranlial and caudal due to their position. The
cmaller cranlal branch (lateral branch) passed throush the
lls obliquus internus abdominis and took a 1:
ventral course lyinz between the preceedinz muscle and the

le obliquus externus abdominis (Fig. No. %, 9, 10, 12, 13

nuscles it gave off some twigs for the innervation
muscles. lear the middle of the abdomen, it perforated the
I obliguus externus abdoninis to beccme subcutancous and

usually divided into two twlgs. The smaller finer twle wa

dlstributed in the skin coverinz thi:z region wh

2 L
I 1le the larger
ol v = B v deaad Toas i - | 2 5 4= 1 12 < Fal by “r - =, ~ -~ i
-Wl3 uas clsctrlputed in the skin of the ventrolateral aspect
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The caudal branch (medial branch) was larger than the
cranial branch and went inwardly to lie between the M.
obliquus internus abdominis and the M. transversus abdominis
taking a lateral, caudoventral course. During its course it
gave off twigs to both of these muscles and finally passed
between the M. transversus abdominis and the periotoneum to
reach the lateral border of the M. rectus abdominis. At
this level it gave off a cutaneous twig which perforated
through the Il. rectus abdominis and innervated the skin of
the region (Fig. No. 9, 10, 13 ; Plate No. 12: le").

In the specimen which had five pairs of lumbar spinal
nerves it seemed that the N. iliohypogastirucs was missing
anatomically, but the last pair of thoracic spinal nerves
were distributed in exactly the same area which was normally
supplied by the N. iliohypogastricus.

b. Soon after emerging through the intervertebral for-

amen, the gsecond lumbar nerve (N. ilioinguinalis) also divided

into cranial and caudal branches as did the first lumbar
nerve (Fig. No. 1L, 13 ; Plate No. 12: Lzb). It had
essentially a similar course as the first lumbar nerve, lying
caudal to it. The small twig given off by the first lumbar
spinal nerve, as described earlier, united with the cranial
branch of the second lumbar spinal nerve. This branch fol-

lowed an oblique caudoventral course and further divided into
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two twigs. One of these twlgs pilerced the abdominal fascia
at the level of the upper one-third of the lateral abdominal
wall, and ramified in the skin of this area. The second
muscular twlg ramified in the N. obliquus externus abdom-
inis (Fig. No. 9, 10, 13, 14; Plate No. 9, 10, 12: Lzb').
The caudal branch further divided into two branches,
cranlal and caudal, named according to their position. The
cranial subdivision traversed caudally along the dorsal
aspect of the M. psocas major and lay under the transverse
process of the third lumbar vertebra. After traversing a
short distance at this level it again divided into two
unequal twigs. The smeller twlg was cranial to the larger
twlg and was accompanied by the middle branch of the A.
phrenico-abdominalis. It passed between the N. obliquus
internus abdominis and the M. obliquus externus abdominis
running in a caudoventral direction. After reaching the
middle of the abdominal wall it perforated the M. obliquus
externus abdominis to emerge on the surface of the skin
lying caudal to the corresponding branch of the first lumbar
spinal nerve (Fig. No. 9, 10, 13: Plate No. 9, 10, 12:
Lob'). On the surface of the skin it had a similar course
and traversed ventrally, lying superficially under the skin
and finally ramifying in the skin covering the ventrolate-
rel aspect of the abdominal wall just caudal to that of the

flrst lumbar spinal nerve. The larger twig of the cranial
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branch went between the M. obliquus internus abdominis and
. transversus abdominis and, efter giving some twigs to
these muscles, finally was distributed in the M. rectus
abdominis (Fig. No. 13, 14 ; Plate No. 12: Lzb").

The secondary branch of the caudal division ran more
or less parallel to the preceding branch and was almost
embedded in the lM. psoas major which it perforated at its
lateral border to emerge there. After traversing a short
distance it passed between the M. obligquus internus abdominis
and the M. transversus abdominis and divided into two twigs.
One of the twizs innervated these muscles. The other con-
tinued in a caudoventral direction in the . obliquus in-
ternus abdominis and gave some fine twigs for the innervation
of this muscle, finally appearing as a cutaneous twig in the
inguinal region and was responsible for the innervation of

the skin of the mammary glands and prepuce.

ce The wventral branch of the third lumbar spinzl nerve

emerged from the vertebral canal lying between the third and

fourth lumbar vertebrae over the sublumbar muscles. It was

a stronz and well-developed branch and, immecdiately after

the emergence divided into three branches. Two of these were
short twlgs while the third one was much larger and seemed to
be the continuation of the main trunk (Fig. No. 1l4%; Plate MYo.

l:‘.: I..")'b).
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These two twigs usually received a short twig from the ven-
tral branch of the second lumbar spinal nerve and innervated
the li. psoas major and . psoas minor. In any of the speci-
mens dissected the third lumbar spinal nerve was not seen
giving off any twligs which united with the cutaneous branch
of the second lumbar spinal nerve to reach the undersurface
of the skin.

The third branch, or the main trunk, continued to tra-
verse in a medial direction lying between the M. psoas major
and ll. psoas ninor and taking a caudoventral course almost
parallel with the vertebral column. It extended to the level
of the fifth lumbar vertebra following the above stated course
and, at this level before it emerged through the musculature,
it gave off a small twig which united with the ventral branch

of the fourth lumbar spinal nerve (Fig. No. 1L: L.b ; ate

o. 12). It then emerged through these muscles and continued
in a ventrocaudal direction. At the level of the cranial
border of the transverse process of the sixth lumbar vertebra

1t gave off a well developed twlg which united with a branch

of the fourth lunmbar spinal nerve and contributed to the for-
mation of the lateral cutaneous nerve of the thigh (N. cu-

taneus femoris lateralis). (Fig. No. 14; Plate llo. 12: F).
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In most of the cases, it was seen that the third lunmbar
spinal nerve also recelved a small communicating branch
from the fourth lumbar spinal nerve in return. In some
cases it was observed that there were a number of small
communicating twigs instead of two or three small twigs.
The main trunk of the third lumbar spinal nerve continued
as the N. spermaticus externus (or appropriately called the
N. genitalis) and did not seem to give off cutaneous twigs
to the area under consideration.

d. The ventral branch of the fourth lumbar spinal

nerve emerged from the intervertebral foramen between the
fourth and fifth lumbar vertebrae lying in close apposition
with the lateral side of the ventral spinous process. It
then took a caudoventral course along with the body of the
fifth lumbar vertebra (Fig. No. 1l4: Lyb : Plate No. 12:
qu). It pierced between the M. psoas major and M. psoas
minor. It traversed a short distance in this course to
emerge from these muscles at the level of the caudal end of
the fifth lumbar vertebra. Before its emergence from the
musculature, i1t divided into two branches. The smaller one
lay cranially while the larger, or main branch of the fourth
lunmbar spinal nerve, took a caudoventral course. The smaller

cranial branch traversed cranioventrally lying over the M.
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psoas major et minor and received a small twig from the

third lumbar spinal nerve. It then left the musculature
traversing ventrally and soon after it received another

twlg from the main branch (N. genitalis) of the third lumbar
spinal nerve. At this point this branch of the fourth lumbar
spinal nerve also gave off a twig which united with the third
lumbar spinal nerve.

The main branch of the fourth lumbar spinal nerve, as
stated earlier, took a lateral, caudoventral course to cross
obliquely the caudal third of the . psoas major and !.
psoas minor and the origin of the M. i1liacus at the level
of the tuber coxae. In most of the cases, at this level it
coursed between the l. obliquus internus abdominis and the
os ilium, while in some cases 1t pierced the coxal origin
of the M. obliquus internus abdominis to reach finally the
deep surface of the li. tensor fascia latae (Plate lNo. 12: F).
Before this, it divided into two equal branches which traversed
ventrally, lying on the deep face of the il. tensor fascia latae
alonz with the descending branch of the A. circumflexa iliun
profunda and its satellite veins and each branch again di-
vided into two, resulting in four twigs. Two of the twigs
took a slightly cranial course and ran in front of the thigh

and the stifle joint. Finally these twigs were distributed
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over the skin of the lateral aspect of the thigh and in
the fold of the flank region. One of these continued to
traverse as a cutaneous twig on the lateral aspect of the
leg. The other two twigs coursed towards the inguinal
region (Fig. No. 8, 9, 10,12; Plate No. 9, 10, 12: F).

e. The N. cutaneus femoris lateralis, in all the dis-

sected specimens, was formed by the branches of the third
and fourth lumbar spinal nerves. In all these cases, it was
observed that the main branch of the fourth lumbar spinal
nerve (as described above) continued laterally, caudally and
ventrally to be known as the N. cutaneous femoris lateralis,
while it always received one or more contributory twigs from
the main branch of the third lumbar spinal nerve. The second
lumbar spinal nerve did not contribute any twlg to this nerve.
In one case, which had five pairs of lumbar spinal nerves,
the N. cutaneus femoris lateralis was formed by the main
branch of the third lumbar spinal nerve while the second
lumbar spinal nerve was seen to contribute small twigs. As
previously described, this nerve, below the level of the
coxal origin of the M. obliquus internus abdominis, divided
into two branches which traversed caudoventrally lying on
the deep face of the ll. tensor fascia latae. At the level

of the subiliac lymph nodes, these further subdivided, re-

sulting in the formation of four twigs. The course and area
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g £ifth lumbar spiangl asrve emerzed throush th
intervertebral foramen between the fifth and the sixth
vertebrae. It also took an oblique, lateral, caudo-
ventral course and was nmuch larser and stronger than the »Hra-
ding lumbar spinel nerves. It received contributory tuizs
from the fourth lumbar spinal nerve aand finally united writh
the sixth lumbar spinal nerve to form the lumbosacral »leus
14: Lgb; Plate 12: L.b). The branching
- -
this nerve was not 1 tigated, as it was not seen to give
of f any ternlaating on the in of the regions under
concilderation in the present studies.
well-developed glxth lumbar ssinal nerve enerzed

fron The iatervertebral foramen bztiyecn the last lumbar and
first sacral vertebrae. It lay close to the body of the
vert2brae and traversed caudally to cross the saeral promoit
1lying in 1ts deep notch. t wac Jjolned by the ventral branzhes
of the fifth lunb first and second spinal nerves,
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D. Sacral Cutaneous Nerves (lin. cutanei sacrales)

In the eleven specimens dissected there were four
pairs of sacral spinal nerves. The sacral spinal nerves ii
had all the characteristics of a typical spinal nerve and,
in genersal, had a similar disposition as that of the lumbar
spPinal nerves with certain peculiarities. It appeared that

the division of the sacral spinal nerves into dorsal and ven-

tral roots occurred within the sacral canal and both the
dorsal and ventral branches emerged from the dorsal and ven-
tral sacral foranmina lying posterior to the_sacral segnent
with the corresponding number. The last sacral spinal nerve
emerged from the spinal canal by passing through the inter-
vertebral foramina, between the sacrum and first coccygeal
vertebrae like the other typical spinal nerves. loreover,

the dorsal branches were much longer than the ventral branches,
while the ventral branches were stronger than the dorsal

branches.

1. Dorsal branches of the sacral spinal nerves (Rami

dorsales lIn. gninales sacrales)

The dorsal branches of the first three sacral spinal
nerves left the three dorsal sacrzal foramina while the

fourth sacral spinal nerve emerged from the intervertebral

foramen between the last sacral and the first coccygeal

I it . gt e T ey e e
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vertebrae. Immecdiately after its ecmergence, it
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into Two unequal branches, which can be called the nedial

and lateral branches, according to the course taken up by

cr
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theme The lateral branches were much larzer 2n the medial
branches and these ultinmatel y terminated as the cutancous

8 for the innervation of

he lateral branches and were siven off as soon
les energed from the dorsal sacral for-
amina. The nedial branch of the first dorsal branch took

a caudal course lying under cover of the . sagcrococeygeus
united with the medial branch of the second
dorsal branch of the sacral spinal nerve. The medial branch
followed a similar course to join the medial Dbranch of the
third dorsal branch of the sacral sninal nerve which, in

turn, traver
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sed caudally and joined the corresponding branc
the fourth sacral spinel nerve leadin
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of the dorsal sacral trunk. As has been observed in the cage

of the dorsomedial branches of the thoracic and lumbar spinal

nerves ('71. aninales thoraciecl o 1iuabn] m.—-) Ll ('301—.,-.0-,,1.\,11.-,1
1 2L a1 2 LSRGl ol S dDRL 2T ), TI8 L S0ILG -
::;'!‘-\‘.1."\71-" =2 of the < O A eninag Aerves Jdid ot ereme oy =¥
LAICACsS 0L CThc sacrs ol AdLIVES dld 1100 enerze on the
e o s 4.2 . £, TP (e Z &y
surface of the skin to terminate as the dorzal cutaasous
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a number of twigs which were responslble for the innervation
of the li. sacrococcygeus dorszsalls medialis and ll. sacro-
coccygeus dorsalis lateralis. However, none of thece twigs
could grossly be dissected to reach the skin of the dorsal
sacral aspect. The dorscmedial branches of the sacral spinal
nerves grossly seemed to be the muscular branches cnly, as
none of them had any dissectable cutancous twigs. The medial
branches from the Tirst to last sacral nerves appeared to he

of the samrz si

]

e, though it was observed that the nunber of
twigs seemed to decrease from the first to the last medial
branch of the dorsal braach of the sacral spinal nerves. The
dorsomedial branch of the last sacral splnal nerve (.

spinglis sacralis IV) had three or four twigs only and was

thinner, comparatively, than the first dorsomedial branch.
It continued caudally to joln the dorsal branch of the first

coceyzeal spinal nerve (. soinalis coceymeus I) and helped

in the formation of the dorsal coceygezl trunk (Fig. MNo.

15; Plate YNo. 13: Cy').

b. The lateral branches were much longer than the medial
branches with thelr size decreasing from the first to the
last dorsolateral branch of the sacral spinal nerve, with

the first one bein: the longest. At thelr origin, these were

-t

-

conpletely covered by the ll. sacrococcygeus dorsalis lateralis

and !l. sacrococcyseus dorsalis nedlalis and then these branct




took a lateral course traversing caudodorsally, lying between

v

the Ils sacrococcygeus dorsalis lateralis and l. sacrococcygeus
dorsalls medialis. It then came to lie between the M. sacro-
coceyzeus cdorsalis lateralls and lMm. intertransversarius
dorsalls caudae to reach the deep zluteal fascia. The first
three dorsolateral branches perforated the deen gluteal fascis

to reach the surface of the skin, finally terminatine as the

o

rrS

cutaneous twigs which were chiefly responsible for the inner-

vation of the skin of the gluteal rezion.
1) The dorsolateral branch of the first sacral

spinal nerve (ll. spinglis sacralis 1) was usually seen to be

Joined by the twizgs of the dorsolateral branch of the sixth

lumbar spinal nerve (ll. spinalis lumbalis Vi) and then it

traversed laterally in a caudodorsal direcction lying under-

neath the l. sacrococeygeus dorsalis lateralis. After tra-

versing

0
W)

H

short distance it pierced this muscle and lay super-
fileially under the gluteal fascia, usually one and a half to

.

two inches caudal to the tuber coxae. It then traversed

—»

obliguely in a ventrocaudal direction lying above the M.
gluteobiceps and, in the middle of the gluteal region, it
perforated the zluteal fascia. Before its emerzence it di-
vided into two thin cutaneous twlgs which continued to rua

caudoventrally on the II. zluteobicens and dowm the thigh

These two cutancous twigs finally were distributed in the
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skin of the gluteal region and the lateral aspect of the
thigh (Fig. No. 13: S1a%).
2) The dorsolateral branch of the second sacral

spinal nerve (M. spinalis gacralis II) had almost the same

course as that of the corresponding branch of the first
sacral spinel nerve (ll. spinalis sacralis I) except that it
was smaller than the first one and lay caudal to it. It
also took a caudoventral course lying superficially on the
Me gluteobiceps and finally was distributed in the skin of
the caudal and lateral aspects of the gluteal and thigh
regions. It separated into small, finer twizs during its

course and final distribution (Fig. No. 13: S1a" - Saa").
-

3) The dorsolateral branch of the third sacral
spinal nerve (ll. spinalis sacralis III) was the smallest of
all these branches and had the same course as that of the

preceding two corresponding branches of the first and second

sacral spinal nerves (lin. gpinales sacrales I et

), except

'H

that it followed a more ventrocaudal course on the Ii. gluteo-
biceps than those of the preceding branches lying caudal to
them. It stretched towards the skin of the region though it
was not seen, in any case, to reach that far. It finally
ramified in the skin of the caudal aspect of the gluteal

region (Fig. No. 13: 8S,a").

-
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L) The dorsal branch of the fourth sacral spinal
nerve (N. spinaleg sacralig IV) was not found to give off a
distinct dorsolateral branch terminating as a cutaneous
twig. The aggregate of these three dorsolateral cutaneous
twigs was responsible for the innervation of the skin coverling
the lateral and caudal aspects of the gluteal and thigh
regions (Fig. No. 15). These three cutaneous twlgs are
analogus to the middle clunial nerves (ln. clunii medii)
of Ellenberger and Baum (1943).

2. Ventral branches of the sacral spinal nerves (Rami
ventrales gpinales sacrales)

A detalled investigation was not carrled out to study
the manner of branching, communication and areas of ramifi-
cations of the ventral branches of the sacral spinal nerves
as these nerves were closely assoclated in the formation of
the lumbosacral plexus (Plexus lumbogacralis) from which a
number of branches arose for the innervation of the structures
of the pelvic cavity. Moreover, only one major branch was
glven off the ventral branches of the sacral spinal nerves
which finally terminated as a cutaneous twig in the adjoining
area of the skin presently investigated. However, to observe
the general pattern of these nerves, studies were carried out

in three of the eleven dissected specimens. The ventral
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branches of the sacral spinal nerves left the sﬁinal canal
through the ventral sacral foramina, except the last, which
emerged from the intervertebral foramen between the last
sacral segment and the first coccygeal vertebra. These
branches were stronger and more well-developed than those
of the dorsal branches and intercommunicated with each other.
2. The ventral branch of the first sacral spinal nerve
(Ramus ventralis sacralis I) emerged from the spinal canal
through the first ventral sacral foramen and was a strong,
well-developed cord. It traversed caudolaterally along the
ventral surface of the respective vertebra to reach the medio-
caudal border of the wing of the sacrum. At this level it
was Jjoined by the ventral branch of the last lumbar spinal

nerve (M. spinalis lumbalis VI) which carried fibers from the

receeding two lumbar spinal nerves, and the ventral branch
2

of the second sacral spinal nerve (lJ. spinalis saecrslis II),

resulting in the formation of the lumbosacral plexus. From
this plexus a number of branches were given off for the inner-
vation of the various structures of the pelvic cavity (Fig.
No.1ll4: Sqb; Plate No. 12: Slb).

b. The ventral branch of the second sacral spinal nerve

(Ramug ventralis M. spinalis sacralis II) was much smaller

than the ventral branch of the first sacral spinal nerve. It

left the spinal canal throuzh the second ventral sacral
{4 ]
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foramen and immediately divided into two unequal branches.
The larger branch, which was formed by the bulk of the ven-
tral branch of the second sacral spinal nerve, traversed
somewhat cranially and joined with the ventral branch of

the first sacral spinal nerve (. spinsles sacralis I) to

help in the formation of the lumbosacral plexus (Fig. No.
14 Szb).
The smaller branch further gave off two or more twigs,
one of which joined with the third sacral spinal nerve (ll.
spinalis gacralis ;ll) and contributed in the formation of
the N. cutaneus femoris caudalls (Fig. No. 1h: S, and SEb)'
ce The ventral branch of the third sacral spinal nerve

(Ramus ventralis N. spinalis sacralis III) left the sacral

canal through the third ventral sacral foramen, between the
third and fourth sacral segments. It was much smaller than
the preceeding two nerves and seemed to be constituted by a
much smaller number of twigs. Immediately after its emer-
gence it received a twig from the ventral branch of the
second sacral spinal nerve and it, as well, zave off a small
twig which Jjoined the ventral branch of the fourth sacral
spinal nerve. In the specimens dissected it was observed
that the main combination of the third sacral spinal aerve

continued caudolaterally as the N. cutaneus femoris caudalis
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which, after a short course through the sacrosciatic attach-
ment of the ll. biceps femoris and il. semitendinosus, prierced
through the above named nuscles and was, distributed in the
skin of the anal and perineal regions. Durling its course it
gave off a number of muscular twigs which were responsible
for the imnervation of the nuscles of the perineun (Fig. No.

13: D).

d. The ventral branch of the fourth sacral spinal

nerve (Ramus ventralis N. gspinalis sacralis IV) was the
smallest of all the sacral spinal nerves and emerged from
the sacral canal through the intervertebral foramen betieen
the last sacral segment and the first coccygeal vertebra.
In most of the cases, 1t traversed caudally, united with
the ventral branch of the first coccyseal spinal nerve (1.

spinslis coceymeus 1) and contributed in the formation of

the ventral coccygeal trunke In two cases it gave off fine

tulgs which traversed caudolaterally on the H. biceps femoris
and M. seminmembranosus and terminated as the cutancous twizs
innervating the skin of the area caudal to the anus (Fig. lo.

14, 15a: 8S;b).
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Coccygeal Cutaneous Herves ((n. cutanei coceyrei)

The imnervation, dorsal and ventral aspects, of the
skin of the tail was accomplished by the hranches given
off by the cocecygeal spinal nerves. The number of cocecygeal
spinal nerves was variable, from four to eight pairs. Out
of eleven specinens dissected, in elght cases there were six
Palrs, in two cases four pairs, and in one case there were
eight pairs of cocecygeal spinal nerves. The coccygeal spinzal
nerves emerged from the vertebral canal through the inter-
vertebral foramen and were seen lying caudal to the cocecygezal
vertebra with the corresponding number. The first coceygeal
spinal nerve emergzed from the intervertebral foramen betueen
the first and second coccygeal vertebrae and followed the
seme pattern as did the rest of the coccyzeal spinal nerves.

these, immediately after their emergence, divided into two

o3
]

branches, dorsal and ventral. The dorsal branches traversed
dorsally over the transverse process of the following coc-
cygeal vertebra and the lm. intertransversarii dorsalis
caudae (Fig. No. 15a: CyI ; Plate No. 13: Cyja - Cyéa).
The ventral branches coursed veantrally to the transverse pro-
cecs of the followling vertebra and the Mm. intertransvarsari
ventralis caudae covered by the li. sacrococcygeus ventralis

LR
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medialic (Fig. No. 15a; Plate No. 1b: =2 1B = Cyzb).
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1. Dorszl branches (Rami dorsales)

"

The dorsal branches were smaller than the ventral
branches. The dorsal branch of the first coceyzeal spinal
nerve (l. gpinalis coccyszeus I) was joined by the twilzs given
off by the dorsal brancn of the fourth sacral spinal nerve
(N. spinalis sacralis IV). (Fig. MNo. 152: 8 IV ; Plate No.
13: Cyla). The dorsal branches subdivided into medial and
lateral branches. The subdivision in the first three to four
pPairs was clearly nmarked and distinctive while it appeared to
be lost in the rest of the dorsal branches of the coccygeal
splnal nerves. When the dorsal branches of the cocecyzeal
spinal nerves was clearly divided into medial and lateral
branches, the division was seen immediately at its emcrgence
from the intervertebral foramen. The medial branches were
thinner than the lateral branches and were seen traversing

under the transverse process of the followlng coccygeal ver-

cr

tebra and then stretched dorsally, lying under cover of the
Im. intertransversarii dorsalis caudae towards the li. sacro-
coccyzeus dorsalis lateralis. It separated into two or three
finer twigs which ramified in the nusculature and did not

seem to emerge under the surface of the skin of the dorsal

aspect of the tail.
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The dorsolateral branches

the dorsomedial branches. The
the coccygeal spinal nerve (M.

Joined by the dorsal branch of

The conjoined trunk then traver

were larger and seemed to

be constituted by a greater amount of fibers than those of

first dorsolateral branch of

spinalis coceyceus I) was

the last sacral spinal nerve.

sed caudolaterally lyinz over

ERTEN

the transverse process of the followine coccygeal vertebra
L 3 JE

and united with the dorsolateral branch of the second coc-

cygeal spinal nerve which extended to Join the dorsolateral

branch of the thirad coccyseal nerve and so on. This resulted

in the formation of a well formed trunk which was ausmented

from the first to the middle of the tail and was named the

dorsal coccygeal trunk (Fige No. 15a; Plate No. 13: Cy.a =

Cysa; Cyt)e

The dorsal coccyzeal “runlk

(Ir. coccy~eus dorsalis) tra-

versed caudolaterally, lying over the dorsal surface of the

transverse processe

(03]

of the coccyzeal vertebra between the

Iim. intertransverszarii caudae, ventrally, and the . sacro-

coccygeus dorsalis lateralis, dorsally (Fiz. No. 15a;

Plate No. 13: 8t ). During its course it gave off distinctive

(]

fuscular and cutancous twlgs for the Innervation of these

nuscles. Some of these tw

5y 1n most cases four to six

3rossly dissectable twigs, plerced the

the Ii. sacrococecyszeus
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dorsalis lateralis to reach the surface of the skin and were
responsible for the innervation of the skin of the d rso-.
lateral aspect of the tall. Iowever, the dorsal coccygeal
trunlt extended from the first cocecygeal vertebra to the tip
of the tall and during its course gave off a number of fine

twigs, but it could not be checked grossly whether these

emerged under the surface of the skin or not.

2. Ventral branches (Rami ventralez)

The ventral branches of the coccyzeal spinal nerves
were stronger than the dorsal branches. Each emerged fron
the intervertebral foramen. The first three to four ventral
branches divided into medial and lateral branches. This
division was not distinctive in the caudal series and, in
this case, the ventral branches, after thelr emergence throush
the intervertebral foranen, traversed_caudolaterally to join
with the wventral branch of the following coccygeal spinal
nerves, but they gave off a small twig which went into the
Ii. sacrococcygeus ventralis medialis. However, where the
division of the ventral branch was clearly marked into medial
and lateral branches, the medial branches were smaller than
the lateral branches and these traversed dorsolaterally under
the M. sacrococcygeus ventralis lateralis and ramified into

these nuscles.

1
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The lateral branch of the first coccyzeal spinal nerve

(lle spinalis coccy~eus I) received contributory twigs from

the ventral branch of the last sacral spinzl nerve (lL

spinalls sacrales IV). (Fig. No.1l5b ; Plate No.

14 Cylb). It traversed caudolaterally to join the bulk
of the ventral branch of the second coccygeal spinal nerve

(L. spinalis cocecygeus II) which, in turn, joined with the

ventral branch of the third coccygeal spinal nerve (M.

spinales coceyzeus III) and so on, resulting in the formation

of the ventral coccygeal trunk (Fig. No. 15bH; Plate llo.
1;‘1': CJ”).

The ventral cocecygeal trunk (Tr. coccyseus ventralis)

traversed caudally, lying ventral to the transverse proces

Ef)

of the coccygeal vertebra and the . intertransversari ven-
tralis caudae extending from the first coccyseal vertebra
to the tip of the tail, covered ventrally by the M. sacro-
coccygeus ventralis lateralis and accompanied by the ventro-
lateral coccygeal artery. During its course it gave off a
number of muscular twigs for the lnnervation of the M. sacro-
cocecygeus ventralis lateralis and M. sacrococcyseus ventralis
medlalis. There were five to six dissectable cutaneous twi
given off by these branches which perforated the N sacro-
coccygeus ventralls lateralis to reach the ventrolatera

aspect of the skin of the tail in which these finally ramified
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(Plate No. 14: C"y). These were responsible for the inner-

vation of the skin of the ventrolateral aspect of the tail.

Though the ventral coccygeal trunk gave off a number of

small fine twics which took the same course taken by the
2 y

twigs terminating as cutaneous twigs, but could not be

traced to the surface of the skin.
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IV. DISCUS3ION

stated earlizsr there is not much information avail-

0]

A
able in the literature regarding the cutansous nerves of the
plz and for this reason, the present investlgations had to
be reviewed and discussed in the lizht of studies cdone on
other dcomestic animals. However, 211 the available infor-
mation in the present textbooks and literature about the
cutaneous nerves of the domestic piz has been utilized.

All of the textbooks consulted (2arone, 1964; Ellenberger
and‘Eaum, 1543; llontane and Bourdelle, 1920; Sisson and
Grossman, 1953) agree that in all the domestic animals the
number of vertebrae present in a particular region determines
the number of spinal nerves, in that particular region. All
agree that the number of spinal nerves in the cervical region
is always eight, while the number of spinal nerves in the
thoracic, lumbar, sacral and coccygeal regions vary depending
upon the number of vertebra present. The present investi-
gator found, in his specimens, that there were seven cervi-
cal vertebrae in all the specimens; fourteen thoracic vertebrae
in two cases, fifteen in seven cases, and sixteen in one case:
slz lumbar vertebrae were found in ten cases while one had
five lumbar vertebrae; and there were four sacral segments

in all the specimens; while the number of coccyseal vertebrae
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was not counted though there were four to elght palrs of
coccygeal spinal nerves. Out of eleven specimens dissected
in two cases there were four pairs, in eight cases there

were six palrs while one had eight palrs of coccygeal spinal
nerves. Therefore, the number of spinal nerves found varied
from 35 to 42 pairs - Cg Ty 160 L5-6' Sy Cyy.g+ Montane
and Bourdelle (1920) state that there are usually 38 to 41
pairs of spinal nerves - Cg, Tyl opr 15+ Lg op 7v Sys C¥g_n»
while Sisson and Grossman (1953) mention that there are eight

cervical, commonly fourteen thoraclc, seven lumbar and four

sacral splnal nerves in the pig. Ellenberger and Baum (1943),

state that the number of thoracic vertebrae varies from
fourteen to seventeen and that of the lumbar vertebrae 1s
usually seven. Therefore, 1t seems that except for the cer-
vical and sacral regions, the number of spinal nerves are
falrly variable, though the present lnvestigator found that
generally there are 39 palrs of spinal nerves - Cg, TlS' Lg»
Sy, Cyge

The number of thoracic vertebrae did not seem to deter-
mine the reduction or increase in the number of lumbar ver-
tebrae as it was noticed that while the number of thoracic
vertebrae varied from fourteen to sixteen, the number of
lumbar vertebrae was six in all but one case which had fif-

teen thoracic vertebrae but five lumbar vertebrae.
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A. The Cervical Cutaneous llerves

As in all the other domestic animals, there were eizht
nalrs of cervical spinal nerves while the number of cervical

1

vertebrae was seven. In the plg the dorsal branch of each
cervical nerve was seen lying along with its corresponding
vertebra; the dorsal branches emerging through the lateral
vertebral foramen and the ventral branches emerzinz through
the intervcrﬁebral foramen, except the first ventral branch
which emerged throuzh the intervertebral foramen of the atlas
and, therefore, lay cranial to its corresponding cervical

vertebra (Fige. Noe« %, 5: ¢, b, Cab).

c
5
Jankovic (1954) agrees that

£

of cervical spinal nerves in the domestic pig. The present
investigator found that, as in case of the dog (liller et ale.
1964), cattle (Schaller, 1956), and the horse (Earone, 1964,
Sisson and Grossman, 1953), in the pig, 25 well, 211 the cer-
vical spinal nerves did not give off cutaneous branches.

Zach cervical spinal nerve showed all the characteristics of

a typical spinal nerve divided into dorsal and ventral branches,

-

which further subdivided into medial and lateral branches.
It had been seen that the dorsomedial branches terminated as
the cutaneous branches for the innervation of the dorsal and

dorsolateral aspect of the neck region while the dorsolateral

-kl
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branches ramified in the muscles of the neck. It was seen
that the*e were communicating branches between the dorsal
branches of the fourth, fifth, and sixth cervical spinal
nerves in all except two specimens. These communicating
branches contributed to the formation of the dorsal cervical
plexus (Fiz. No. 4, 5: Ca' - C7a'} and, thus, concurred
with Montane and Bourdelle (1920). A similar plexus is alcso
present in the horse (Earone, 1964, Sisson and Grossman,

1953) while in cattle (Schaller, 1956) and in the dog

(Miller et ale 1954) no such plexus is formed. In

T

T

[¢1]

1
n

®
(o

sent studies it was observed that in most of the cases th

®

dorsomedial branches of the first and eighth cervical nerves
did not terginate as cutaieous branches. It seems that the
size of the dorsomedial bhranches reached 1ts maximum in the
third and fourth and then decreased progressively onwards
and the dorsomedial branch of the eighth cervical nerve was
very thin and fine and perhaps due to this reduction in size,
did not reach the surface of the skin. The same seemed to
be true with the dorsal branch of the first cervical nerve.
Schaller (1956), investigated the cutaneous nerves of cattle
and found that very rarely the dorsomedial branch of the
eizhth and dorsal branch of the first cervical nerve termi-

nated as thne cutaneous branches. In the horse Barone (1954)
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and Sisson and Grossman (1953) state that though the dorsal
branches of the seventh and eighth cervical nerves are very
much reduced they terminate as cutaneous branches. In the

case of the do

g (lliller et al.(1964) states that the dorsal

branches of the eighth cervical nerve may be absen

ck

« The
present investigator found that, in the case of the pig, the
dorsal and dorsolateral aspect of the skin of the neck region
was generally innervated by the dorsomedial branches of the
second to seventh cervical spinal nerves, the first and

shth terminating as cutaneous branches only in one case,
thouzh these were always present.

There were certain pecularities regarding the emergence
of the dorsal branches from the vertebral canal and these
were found to be speciflic only in the domestic pilg. It was
seen that the dorsal branches of the cervical spinal nerves
I to VIII emerged throuzh the lateral vertebral foranen,
present in all the cervical vertebrae (Fiz. lo. 5: Cl)
and the dorsal branches emerged through these foramen instead
of the intervertebral foramen, as 1s the case in other domes-
tic animalse. MNickel, Schwmmer and Seiferle (1961) agree that
the dorsal branches of the cervical spinal nerves cmerge
throuch the lateral vertebral foramen in the pig, and throuzh

the intervertebral foramen in the other domestic aninsls.
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This seems to be reasonable and loglcal as this additional
foramen i1s present only in the domestic piz while there is

no such foramen in the other domestic animals and, therefore,

the dorsal branches have to emerge through the intervertebral

foramecne.

The ventral branches were seen to be much larger and
stronger than the dorsal branches and had strong communicating

branches with each other. It was found that the innervation

of the skin of the lateral, ventrolateral and ventral aspect
of the neck was by the cutaneous branches which were given
off by the second, third, fourth, and fifth cervical nerves.
liontane and Bourdelle (1920) agree that these branches have
strong communicating branches leading into the formation of
the ventral cervical plexus in the pig. Miller, et al,(1954)
state that the cervical plexus is rarely formed in the dog,
while, according to Darone (1964) and Sisson and Grossman
(1953) in the horse the ventral cervical plexus 1s formed
and this 1s also the case in cattle, according to Schaller
(1956). Eowever, the present investigator found that a ven=-
tral cervical plexus was formed in all cases except one,
while in all the other specinens with the exception of one,
there was never seen a communicating branch between the ven-

tral branches of the third and fourth cervical nerves. There
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Fal

were three types of communicating branches between all the
ventral branches of the cervical spinal nerves excepnt the

first (Cr + C3 + Cy + G5 - CG + C? + Ce) (Plate No. 4).

In seven cases, there were communicating branches betireen

the second and third then the fourth, fifth, sixth, seventh

and eighth (C,

+

Cy3 Cpy + Cg #+ Cp + Co + Cg) (Fig. lo. 2,
3, 4, 5; Plate No. 1 and 2). In two cases there were no
communicating branches between the fourth and fifth cervical
spinal nerves (CZ “+ CB; Cu; 05 + Co + C? - CB) (Plate No. 3).
So, 1t was evident that a perfect cervical plexus was formed
in only one case; in seven cases an incomplete cervical plexus
was fornmed while in two cases the ventral cervical plexus
was not formed. The distance at which these communications
occurred varied from specimen to specimen except that the
ventral branches of the second and third cervical nerve was
fairly constant, nearly an inch or so after the emerzence of
the second cervical nerve.

The present investigator observed that the ventral
branch of the second cervical nerve did not seem to have
an independent course and 1t joined with the ventral branch
the third cervical nerve. This appears to be contrary to
what has been observed in theother domestic animals. DBecause

e

of this, in the case of the pigz, the great auricular nerve



(J. auricularis marnus) and

transversus cervicalis) digd

branch of

not arise
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from the ventral

such. They were

-
as

siven off from the conjoined trunk formed by the ventral

branches of

2y 3s» 4, 5:

disagree as they state
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and Sisson and Gr
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innervated by each of them (Fig. No. 1l: Coh" - :5b")'

tor found that the innervation of the
lateral, ventrolater

the neclt was accomplished by the various cutaneous

F

riven off by the ventrolateral branches of the second,

o 1

fourth, and, in two cases, by the fifth cervical nerves

20 13 Chb" = C5b"). The ventral branch of the fir

-

not gilve off a cutaneous branc

of the fifth, sixth, seventh, and eighth went into the

»

1

achizal plexuse.

the case of the dog (lliller, et al..l964); horse,

Sisson and Grossman, 1953) and cattle (Schaller, 1955),

£y 1 -

the pattera of branching and distribution

B Thoracic Cutaneous Nerves

As stated earlier the number of thoracic spinal
varicd depending upon the number of thoracic vertebrae,
the present investigator found that there were commonly
teen palrs of thoracic spinal nerves in his specimens,
out of eleven specimens dissected, two had fourteen and

“1ad sirteen Dair

- e S Sl

The

al and ventral aspect of the skin of
branches

third,

st did

h while the wventral branches
for-
The same seens to be true in

Barone, 1964;

though

seems to be quite

thouzh

one



differed from that of the other domestic animals. It was
observed that the thoracic spinal nerve did not emerge from
the intervertebral foramen in the case of the plz, as has
been reported for the dog (iiiller, et al. .1964); horse
(Barone, 1964) and (Sisson and Grossman, 1953); and cattle
(Schaller, 1956). Zach thoracic spinal nerve divided into
dorsal and veﬁtral branches which were seen to emerge through
the foramen vertebralis lateralls dorsalis and foramen ver-
tebralis lateralis ventralis of the corresponding thoracic
vertebra (Fig. No. 11, 12: E). This is due to the fact

that these two forancna are not present in other domestic
animals, while they have been reported to be present in the
thoracic vertebrae of the piz only by Nickel, et al. (1961).
It appeared that because of the presence of these two for-
amena, the dorsal and wventral branches of the thoracic spinal
nerves encrged through these foramena instead of through the
intervertebral foramen. Therefore, it was observed that a
particular thoracic spinal nerve was not seen lying caudal

to its corresponding thoracic vertebra as is the case in all
the other domecgtic animals, but each thoracic spinal nerve
was seen lying along with the corresponding thoracic vertebra.
The dorsal branches tool an obligue dorsal course, while the
ventral branches troversed caudoventrally to lie as inter-
costal nerves alonzg with the posterior groove of the corres-

pondinz rib (Fig. MNo. 12: Ta?!, Ta" and Tb)

L ] -t
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Dach dorsal branch further subdivided into medial and
lateral branches and both of these terminated as cutaneous
branches on the dorcal and dorsolateral aspect of the thor-
acic region as is the case in cattle (Schaller, 1956).
(Fige No. 7, 9, 13 ; Plate No. 5, 6, 7: Ta' and Ta').
The dorsomedial branches in the dog (lliller, et al. 1964)
and horse (Sisson ond Grossman, 1953) do not terminate as
cutaneous branches and the innervation of the dorsolateral
aspect of the skin of the thoraclc region is by the dorso-
lateral branches only. Nontane and Bourdelle (1920), in
their brief description of the thoracic nerves of the pig,
mention that the superlor (or dorsal) branches of these
nerves terminate in the dorsospinazal muscles while the in-
ferior (or ventral) branches continue as the iatercostal

nerves. It was scen that both the dorzonmedial and dorso-

lateral branches gave off a number of muscular branches for
the innervation of the nmuscles of the dorsal aspect of the

thoracic region but finally these perforated throuzh the
musculature to terminate as cutaneous branches. It had been
further obzserved that the dorsolateral branches under the
surfacc of the sliin further subdivided inte two cutaneous
branches = one tool an dorsomedial course and the other tra-
versed in a dorsolateral direction (Fi-. YNo. 7. 0 10, 13

A "' [ Fan P | ] Thaide Rl Lo P N 5 des ol = 4%,
late llo. 5: Ta"). 2Zut it was seen that the twirs fron e



orsolateral branches taking a dorsomedial course alternated

with the dorsomedial branches and never traversed to these
branches. This pattern seems to be in accord with the pat-
tern followed by these branches in the lumbar region and is
same as 1s the case in cattle (Arnold and Xitchell, 1957).
It was further observed that the course followed by the dor-
somedial branches of the first ten or eleven thoracic spinsl
nerves was conspicuously different than these of the last
four or five thoracic spinal nerves (Fiz. No.
Plate No. 7: T._.a' to Tga' and T, .a' to qua'). It was seen
that the first ten or eleven branches took an oblique, dorsal
ascending course lying over the mammillary process of the
following thoracic vertebrae and the M. nultificdus dorsi,
while the last four or five curved around and under the nan-
millary process and then lay embedded in the . multifidus
dorsl, in their dorsal ascending coursc (Fig. No.

Plate llo. 7: T5a' - TQa'; Tyo2' - T15a'). This appears

To be due to the fact that the mammillary processes of the
first ten or eleven thoracic vertebrae are not very promi-
nent and well develoned but, as thelr development »drogres-
sively increases to De maximum in the last four or five

thoracic vertebrae, the dorsomedial branches have to change

their course with the changed anatonmical relationsiip. There-

-

ek eielat 3 T s - o 4.1 = - Sl .
fore, the dorsomedial branches of the last four or five
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thoracic spinal nerves had to curve around lying under the
curve of the mammillary processes and the M. multifidus
dorsi to reach the undersurface of the skin.

The ventral branches continued as intercostal nerves
and these gave off mainly three cutaneous branches which
were similar to those in man (Davies, 1932). DNear the
middle of the rib each intercostal nerve gave off a perfor-
ating branch which further subdivided into lateral cutaneous
branches and distal lateral cutaneous branches while the
main trunk continued to terminate as the ventral cutaneous
branch (Fig. No. 6, 8, 9, 10, 11; Plate No. 5 and 8: Tl -
Ty4b": 5, 8, 9 and 10: Tb"', Tb"" and Tb'). It seems to
be similar to man in which, according to Davies (1932), the
intercostal nerve terminates as the anterior cutaneous
branch whlle in its course 1t glves off lateral and col-
lateral cutaneous branches. Thls appears to be due to the
embryoclogical closeness between the pig and man, as Sinclair
(1937) states, the pattern of innervation in the pig is
exactly the same as that in man. It had been observed that
the perforating branches of the first two or three inter-
costal nerves were longest and most well developed as com=-
pared to succeeding perforating branches. This is in con-

formity with Montane and Bourdelle (1920).
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The pattern of branching of the intercostal nerves

[

seens to be same in the case of the dog (Ililler, et ale 1964).
cattle (Schaller, 1956), and the horse (Sisson and Grossnan,

1953 ).
C. The Lunbar Cutaneous llerves

The number of lumbar spinal nerves was found to be
devendent upon the number of lumbar vertebrae present. The
present investigator found that there were six lumbar verte-~
brae and therefore six pairs of lumbar spinal nerves, in ten
out of eleven specinmens dissected. This seems to be in con-
trast with the textbooks consulited such as Ellenberzer and
Baun (1943), llontane and Zourdelle (1920), Nickel, et al. (1961)
and Sisson and Grossman (1953) who all agree that there are
usually seven palrs of thoracic spinal nerves with a reduction
to six, though the number is variable from five to seven pairs.
The work of Reimers (1913) confirmé the presence of seven
palrs of lumbar spinal nerves, in general, with a reduction
to six. However, Uchida (1929) found six pairs of lumbar
symphathetic ganglia. In the opinion of the present inves-
tigator, these were equated with the number of lumbar verte-
brae present. As had been stated earlier it did not seem that
the nunber of thoracic vertebrae present had any relation with

the reduction or increase in the nunber of lunbar vexrtebrae
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as, lrrespective of the frequent variation in the number
cf thoracic vertebrae in present studies, the number of
lumbar vertebrae stayed constant in all but one specimen.

As in other domestic animals, the lumbar spinal nerves

L left the spinal canal throuzh the intervertebral foramen as

z the addlitional dorsal lateral vertebral and ventral latera

vertebral foramena were lost in the lumbar region and,

therefore, each lumbar spinal nerve was seen lying caudal

to the corresponding lumbar vertebraec, as is the case in all

? the other domestic animals (Fig. No. 1%: La' and Lb').
However, after emergence, each lumbar spinal nerve di-

vided into dorsal and ventral branches. Ths dorsal branches
had a similar course and branching as that of the dorsal

branches of the thoracic spinal nerves. As the nammillary

processes were seen to be nost developed in the lumbar region,

2
&
13

the dorsomedial branches had to curve around and traverse
> underneath the mammillary process of the following lumbar
g vertebrac and the ll. multifidus dorsi to reach the surface

e of the skin (Fig. No. 7: M ; Plate llo. 11: Lla' - L

53').

he dorsolateral branches also pursued a sinilar course as
that of the dorsolateral branches of the thoracic spinal
nerves except that the last three or four were secn embedded

in the ll. lonzissinus dorsi and had a prosressively lncercasing

-

obligue course (Fiz. llo. 7, 8, 9, 10

- I
Plate lo. 5, 5, 9 and




11: Lla" - L53"). This, in the opinion of the present
investizator, is due to the fact that as the Il. longissinus
dorsl increased in its mass in the lumbar regzion, the last
three to four dorsolateral branches came to lie 1n this
muscle rather than under it. The progressive lncrease in

~

the obliquity of the spinal nerves from thoracic to sacral

nerves 1ls due to the established fact that the growth of

)

the vertebral column is much more rapid than that of the
spinal cord. To meet this situation and to emerge through
the forazmen, spinal nerves stretch and this results in the
progressive obliquity of the spinal nerves which is most
narked in the lunbar and sacral regions. The same is true
in all the other domestic animals.

The ventral branches of the lumbar spinal nerves were
seen to be responsible for the innervation of the skin of the
lank region along with the ventral branch of the last thor-
cic splnal nerve. The ventral branches were not very closely
studied rezarding their iantercommunications, though these
vere investigated in relation to the cutaneous innervation
of this region as it was thouzht to be beyond the scope of
the present investigations. The . 1liohypozastric divided
into eranial and caudal branches; the cranial being the
superficial one which emerged fhrough the k. obligquus abdominls

exteranus to appear under the csurface of the skin of the niddle
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abdominal wall (Fiz. No. 9, 10, 13,14; Plate llo. 12: le'
and le"). Similarly, N. inguinalis also divided into

ranches, which had the same course

)
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t of the corregponding branches of first lumbar (Flat

4]

oe 12: Lob!' and L,b"). The present investigator found

-
that ia 211 specinens except one, the II. cutaneous femoris
lateralis was derived from the main trunk of the ventral

o

branch o

Hy
e

the fourth lumbar spinal nerve; while the ventrzl
branch of the thircé always gave off contritvutory
for its formation. (Fige MNo. 14; F s Plate No. 12:

Lab, L, b: F). In one case, which had five palrs of lunmbar
spinal nerves, the ll. cutancous femoris lateralis was forned
by the ventral branch of the third lumbar cpinal nerve;
while the second gave off contributory branches. It seens
to be in disagreement with lontane and Bourdelle (1920) as,
% to these authors, it arises fron the ventral

branches of the fourth and fifth lunbar spinal nexves.
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13) found in his work that this nerve was glven
off by the ventral branch of the fifth lumbar gpinal nerve
11le it received a contributory branch from the ventral

branch

Q

f the sixth lumbar nerve. BRBut Bosa (1955) found

that in most cases (eleven out of fifteen) the II. cutaneous

-
Aoy I- .l - =] - 14 rev b,
fenorics lateralis arose fron the veni»al biranch of the fourth

faving a contributory branch fron the veant»al




third lunbar spinal nerve. In the opinion of the »resent

investizator a difference in the number of lumbar spinal
nerves led To this difference in the Tormation of the I,
cutaneous femoris lateralis (llontane and Dourdelle, 1920;
and Reimers ,1913 had found seven palrs of lumbar spinal
nerves, while the present investigator found six palrs of
lumbar spinal nerves).

Intercommunicating branches had been found between the
ventral branches of the second, third, fourth, fifth and
sixzth lunbar spinzsl nerves. These contributed in the for-
mation of the lumbosacral plexus. The ventral branches of
the fifth and si:zth lumbar spinal nerves were entirely as-
soclated in the formation of the lumbosacral plexus and did
not give off cutaneous branches for the innervation of the
area under consideration (Fig. lo. 1L : L5 : Plate No.
123 st, Léb).

In the dog, the lN. cutaneous femoris lateralis 1s de-
rived from the fourth, havinz branches from the thiré and
fifth lumbar spinal nerves (iilller, et al, 1964); in the
horse from the third with contributory branches from the
fourth lwaibar spinal nerves (2arone, 1964 and Sisson and
Grossman, 1953} and in cattle mainly from the fourth with
branches from the ventral branch of the third lumbar cpinal

nerve (Reimers, 1913).
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D. The Sacral Cutaneous Nerves

In all the specimens dissected, there were four pairs
of sacral splnal nerves and all the textbooks agree that
the number of sacral spinal nerves is falrly constant as
i1s the number of sacral segments. Hontane and Bourdelle
(1920), Jankovic (1954), Reimers (1913) and others all
agree that there are four palrs of sacral spinal nerves
in the domestic pig.

Each sacral spinal nerve had all the characteristics
of a typlcal spinal nerve dividing into dorsal and ventral
branches. It was observed that the dorsal branches further
subdivided into dorsomedial and dorsolateral branches. But,
as had been observed in the thoracic and lumbar regions, the
dorsomedial branches did not emerge under the surface of the
skin but terminated in the musculature. This was, perhaps,
due to the fact that the dorsal branches of the sacral spinal
nerves were very much reduced in size. It was seen to be
particularly true for the dorsomedlal branches which con-
sisted of only a few fibres and took a caudal course to
ramify in the musculature. However, fine, slender and long
dorsolateral branches traversed caudally and emerged over
the gluteal region lying far away from thelr foramen of exit.

The last sacral spinal nerve did not emerge under the surface
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of the skin as it traversed to join with the dorsal branch
of the first coccyzeal nerve to form the dorsal coccyseal
trunlze The size of these sacral spinal nerves decreased.
from the first to the last as is the case in dog (liiller,
et al, 196L);: cattle (8challer, 1956); horse (Barone, 1964
and Sicson and Grossman, 1953) and in the pig (Reiners,
1913). DReiners (1913) seems to agree completely with the
present investigator rezarding the branching, distribution
and ramification of the dorsolateral branches of the sacral
cpinal nervese.

The ventral branches, as stated under "Results," were
found to be associated with the formation of the lumbosacral
plexus and in the present lnvestligation the cutancous nerves
arising from the lumbosacral plexus was not studied except
when necessary. In all the specimens dissected, the II. cu-
taneous fenoris caudalis arose from the ventral branch of

the second sacrzal spinal nerve while 1t always had contribu-

=3

tory branches from the third and rarely from first. This

seens to be in agreement wiih Bosa (1965) and Reiners (1913).

(Fizs foe 14 83b ; Plate o« 123 8, and S4).
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ated earlier, the number of coccyzezl

nerves varied from four to eight palrs, though the
investigator found that commonly there were six

pairs of coccygeal spinal nerves (Fiz. o. 1l5a; Plate MNo.

13: Cyqa - Cyéa). llontane and Bourdelle (1920) found five

coccygeal spinal nerves. Eowever, thouzh beinz

- - 39 -l L I - P} . ) . -
very small, these exhibited all the typical charscteristics
- -~ i 2.1 . . - . - .

of a spinal nerve. As the spinal cord does not extend up

the slidin up to the tip of the tall, both the dorsal as well
as ventral branches of the coceyzeal spinal nerves united

wlth the succeeding dorsal and ventral branches, so as to

reinforce and

thelr flbres and constitubted the dorsal

P | ey - P, 21114 1~ T ~~ ] £ T T
and ventral coccyzeal trunks (Fig. MNo. 15b; Plate Yo. 13:
=S8 i It o T r - S - =
Cy's 14: Cy"). These dorsal and ventral coceyzeal truwals
then extended to the tip of the tall =2ad, Aurins their

course, zave off a number of muscular as well as cutaneou

twiss for the innervation of the muscles and skin of the
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VI. SUHMMARY AND CONCLUSIONS

The general pattern of cutaneous innervation of the
cervical, thoracic, lumbar, sacral, and cocecygeal regions
of the domestic piz, Sis scrofa domesticus, was investigated.
The studies were carried out on eleven specinens, seven fe-

males and four msles, by way of zross dissections only.

These were of various breeds and ages. All the cutancous
branches arising from the spinal nerves of these regions
wvere studied in detail regarding their origin, course,
intercommunications, branching, distribution, and approxi-
mate area of ramification on the surface of the skin. Es-
sentlally three methods of approach were followed to expose
these nerves:

l. Centripetal - The cutaneous branches were Picked up
on the surface of the skin and then were traced back
to their place of origin.

2. Centrifugal - The main branches of the spinal nerves
were picked up as soon as these emerged from the spinal
canal and then their maln branches were traced to their
area of ramification.

3. liedial approach - This nethod was used to study the

course and the termiaation of the intercostal nerves.
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branches were seerd. The dorsal branch of the eizhth cer-
vical nerve was found to be very slender, 2ad it did not

seen to divide into medial and lateral branches. In more

of the specimens it was seen terminating as a cutancous
branch. The lateral branches of the Rami dorsales, in all

the specimens, were seen ranifying in the muscles of the

necik and in no case did these terminate as cutaneous branches.

The ventral branches of the cervical nerves (Rami

Yentrales In. gpinales cervicales) are more developed than

ad

the dorsal branches. These were found to be greatly variable

(=0

n theilr branching and distribution. The ventral branch of
the flrst cervical nerve was not found to terminate as a
cutaneous branch. In all the cases, the N. auricularis magznus
and N. transversus cervicalis arose from the conjoined trunk
formed by the ventral branches of the second and third cer-
vical nerves. These reccived contributory branches from the
dorsal branch of the . spinalis accessorius.

In all the specinens dissected, except for onc, there
was Tormation of the ventral cervical plexus Mainly, three
types of arrangement was seen for the formation of thi
Plexuse.

In one case, therc were seen comiunicating branches

betireen 0 o c, c
O\.-\.-.JCL.H 42 + 3 + Cr o+ C-‘ + Jb + C? + .1(30
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In seven cases, there were seen communicatling branches
e T C . o a) s
LJOtT.IOen 42 -+ gj. .:;1.’ 4 \.45 -+ C!S 4 J? + CB-

In two cascs, there were seen communicating branches

between Cp + 03; Cp s C5 + Cs + C, + Cge

7
The interconmunicating branches were given off by the
lateral branches of the Rami ventrales and these branches

e

—

urt

Fi,
H
7]

ubdivided into a number of cuteneous branches which
constituted the innervation of the skin of the lateral,
ventrolateral, and ventral aspects of the cervical region.
The medial branches of the Rami ventralgs ramified in
the muscles of the neck region and did not give off any

cutaneous branches.

In all these cases, the external thoracic nerve (I

i's ®

thoracalis latergliz) was seen to be constituted by ventra
branches of 38 + Cl; while the phrenic nerve (N. phrenicus)
was constituted by the branches from the Rami ventrales of

B. Thoracic Cutaneous lerves (ln. cutanei thoracici)

The innervation of the skin of the thoracic reglion was
by the cutaneous branches siven off by the thoracic spinal
nerves. The number of thoraclc spinal nerves varied from

=]

fourteen to sixteen pairs, correspondin~ to the number of

n:s cine
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the thoracic vertebrae. In ten specimens, the number of
thoracic spinal nerves observed was as follows:

Sixteen pailrs - one case

Fifteen palrs - seven cases

Fourteen palrs - two cases
These lay caudal to the corresponding thoracic vertebrae.
Each thoraclc spinal nerve divided into dorsal and ventral
branches which emerged from the vertebral canal through
the foramen vertebrales laterales dorsales and foramen ver-
tebrales laterales ventrales, respectively.

The dorsal branch further subdivided into medial and
lateral branches. Both terminated as cutaneous branches
resulting in the innervation of the skin of dorsal and
proximal one-third of the dorsolateral aspect of the thor-
acic region. The medial branches, followed essentially,
two courses as the course followed by the first ten or
eleven branches was different than that followed by the
last five or six branches. The first ten or eleven branches
ascended obllquely, dorsally lylng over the M. multifidus
dorsi and mammillary process, while the last five or six
branches curved under the mammillary process of the fol-
lowing thoracic vertebra lying in the M. multifidus dorsi,
close to the spinous process of the following vertebra.
These branches ultinately emerged through the suprasplnous
ligament to spread out on the skin of the dorsolateral

aspect of thoraclic region.

U ———
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The lateral branches of the Raml dorsales had a fairly
constant course and distribution, except in two cases, where
there were two lateral branches given off by the Rami dor-
sales of the second, third and fourth thoracic spinal nerve.
The first three or four lateral branches perforated through
the scapular cartilage and the M. trapezius pars thoracis to
appear on the surface of the skin. These had an almost
similar course except that of perforating through different
muscles at different levels to appear on the skin. Essen-
tially, these had three types of course depending upon their
relationship with the thoraclic musculature.

Soon after their emergence through the musculature,
each lateral branch subdivided into two branches - one
taking a dorsal course, while the other traversed latero-
ventrally. These were responsible for the innervation of
the proximal one-third of the dorsolateral aspect of the
thoraclic region.

The ventral branches continued along the posterior border
of the corresponding rib as intercostal nerves (Nn. inter-
costales). During its course, each intercostal nerve gave
off the following cutaneous branches:

a. Perforating branches (Rami perforantes) - gave off two

cutaneous branches.
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l. Lateral cutaneous branches - innervating the skin
of the lateral aspect of the thoracic and part of
the abdominal wall.

2. Distal lateral cutaneous brenches = innervating the
ventrolateral aspect of the thoracic and abdominal
wall.

b. Ventral cutaneous branches These were found to be

the termination of the intercostal nerves and emerged on the
side of the mid-ventral line. The course followed by the
intercostal nerves of the sternal ribs was different than
those of the asternal ribs, as they terminated as the ventral
cutaneous branches. These branches were mainly responsible
for the innervation of the mammary gland in the female and
the skin of the penis and adjoining regions in the male.

The aggregate of all these branches innervated the skin of
the ventral aspect of the thoracic reglon and abdominal wall.
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The pattern of branching and area of ramification of

various branches of thoraclic spinal nerves:

P A R e R R e Syt & )

THORACIC
SPINAL
NERVES

MEDIAL
BRANCH

DORSAL
ERANCH

LATERAL
BRANCH

VENTRAL
BRANCH
1l. Lateral
Cutaneous
Branch

a. Perforating

Branch

2. Distal
Lateral
Cutaneous

Branch

1l Sternal

b. Ventral Cutaneous

Branch

2 Asternal

1

innervate the
skin of the
dorsal aspect
of the thoracic
region

innervate the

skin of the dorso=-
lateral aspect

of the thoracic
region

innervate
the lateral
aspect of
thorax

Innervate the
skin of the
ventro-lateral
aspect

Innervate the
skin of the
ventral aspect
of the thoracic
region and part
of the abdominal
region
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C. Lumbar Cutaneous lerves (Iln. cutanci lumbales)

In all the specimens dissected, except for one, there
were six palrs of lumbar spinal nerves and one had five
Pairs. DZach lumbar spinal nerve emerged through the inter-
vertebral foramen, lying caudal to the corresponding lumbar
vertebra. After its emergence, each divided into dorsal and
ventral branches. The dorsal branches traversed to lie over
the dorsal surface of the transverse process of the fol-
lowing vertebra and, at the cranial edge of its mammillary
process, further subdivided into nedial and lateral branches.

The medlial branches curved around the mammillary process of

-

the following vertebra and then ascended dorszally, emnbedded

T

in the Il multifidus dorsl to reach the surface of the skin.
These were responsible for bﬁe imervation of the dorsal and
dorsolateral aspects of the lumbar region. The dorsomedial
branches of the last two lumbar spinal nerves were distri-
buted over the rump region. The lateral branches of the

Raml dorsalis were much stronger and obligque in thelr course
than the corresponding branches of the thoracic spinal

nerves. lorcover, the last three were found to e embeddec

in the il. longissinus dorsi and took a curved, obligque, caudal

turn. The last two emerged to lic superficially over the M.

gluteobiceps below the tuber coxae and finally spread out on

e e e e
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the surface of the skin of the rump region. Before thelr
ramification, these branches usually broke up into a number
of small twigs.

The first two ventral branches divided into cranial
and caudal branches.

Cranial - superficial, ramified in the skin of the
middle of abdominal wall

Ll Caudal - traversed deeply in the musculature to reach
the skin of the ventral abdominal wall and
mammary glands

Cranial - same course as that of L, lying caudal to it

L

2

Caudal = same course as that of Ll. lying caudal to it

In all these cases the N. cutaneus femoria lateralls
arose from the ventral branch of the fourth lumbar spinal
nerve, though i1t always received a contributory branch from
the ventral branch of the third lumbar spinal nerve. Only
in one case was it formed by the ventral branches of the
second and third lumbar spilnal nerves, and this specimen
had five palrs of lumbar spinal nerves. At the level of
the subliliac lymph node, 1t divided into two branches, which
further subdlvided into two and were found to be responsible
for the innervation of the skin of the reglion of the plica
and the medial and lateral aspects of the stifle joint.

The ventral branches of the fifth and sixzth lumbar spinal

nerves contributed in the formation of the lumbosacral plexus
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(Plexus lumbosacralis) and did not gilve off any cutaneouz
branches for the regions under consideration in the pre-

sent studies

De Sacral Cutaneous lNerves (ln. cutanei sacrales)

In 211 the specimens dissected there were four pairs
of sacral spinal nerves. Thelr dorsal branches left the
vertebral canal through the dorsal sacral forzmen. The
dorsel branches were very slender, but long. DIach divided
into a medial and laterzl branch except for the dorsal
branch of the fourth sacral spinal nerve which was found
to be the smallest of all and it traversed caudally to join
the dorsal branch of the first coceyzeal spinal nerve. The
medial branches of the Haml dorsalis were very slender and
traversed a short distance caudally to join each other. The
lateral branch of the first sacral spinal nerve was seen to
be the longest and most well developed as compared to the
others. It ascended dorsally then took an ollique caudal
course along with the sacrosclatic ligaments to flnally appear
superficially over the Il. gluteobiceps and ramified in the

4

skin of the rum» rezion as far as

the lateral aspect of the
thighe The lateral branches of the second and third sacral

spinzl nerves followed a similar course as that of the first,
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E. Coccygeal Cutaneous Nerves (lln. cutanei coccrsei)

The innervation of the skin of the tail, dorsal and
ventral aspects was accomplished by a number of cutaneous
branches which were given off by the dorsal coccygeal

trunlz (Truncus coccyreus dorsalis) and ventral coccygeal

trunk (Truncug coceymeus ventralis), respectively. The

nunber of coccygeal spinal nerves varied from four to
Vm b

elzht pailrs, thouzh it was seen that in most of the cases

the nunber of coccyzeal spinal nerves was six palrs.

o ) -

Four pairs - 2 cases
Six pairs - 8 caces
™S L

Eight palrs - 1 case

Like a typical spinal nerve, each coccyzeal nerve was
seen lyinz caudal to the corresponding coccyzeal vertebra

and divided into dorsal and ventral branches. However,

the further subdiviszsion of these into medial and lateral
branches was not distinct in gll the spinal nerves, eXcept

in the first three or four palrs of coceyzezl splnal nerves.

-

In these, the medicl branches were very sleander and traversed

dorsally to ranmify ian the nusculature. The lateral branches

of the flrst three or four, and the dorsal branches of the

alle

last three or four, coccyszeal spianal

-

and Jolned each other to form the dorsal coceygcal trunk.

- e

nerves traversed caudally
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Plate

Hlo. 1.
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d

b @

Plate YXo. 2.

C,b",

Right lateral view of the cervical region
showinz the common pattern of branching, con-
nmunication and disposition of the cervical

nexrves

11« trapezius pars cervicalls

. serratus ventralis cervicis
M. scalenus medius

e Intertransversalis dorsalics
Il« intertransversalis ventralis
Raml wventrales !Mn. spinales cervicales

IT to VIII

Medial branch of Ramus ventralis N.
spinalis cervicalis ITI

Lateral branch of Ramus ventralis Ii.
spinalis cervicalis V

N. spinalls accessorius

Left lateral view of the cervical reglon

showing

the common type of arrangement and

distribution of the cerviczl nerves

M. trapezlus pars cervicalils
1« rhomboideus cervicis

Y. serratus ventralis cervicls
i« scalenus medius

e intertransversalis ventralis
Lateral branches of Rami wventr
spinales cervicales II to V
Rami ventrales Nn. spinales cervicales
VI to VIII

Ramus dorsalis Il. spinalis accessorius
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Plate lo. 3.

Flate No. 4.

Left lateral view of the cervical reglon
showing second type of arrangement of the
ventral branches of cervical nerves

M. scalenus ventralis

M. longissinmus
M. longissimus
1« complexus

Rami ventrales

to VIII

lledial branches of Rami ventrales iln. spinales

cervicls
capitis et atlantis

Nn. spinales cervicales 1

cervicales II to V

Lateral branches of Rami ventrales Nn. spinales
II to V

cervicaleé
Filrst rlb

Right latersl view showing thiré type of
arrangement of the ventral branches of

cervical nerves
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Czb", Cub", Ccf)b“' Cab"

By

to R
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By

M. intercostalis externus

Lateral branchss of Rami
ventrales In. spinales cervi-
cales II to VIII
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PLATE NO. 5 Superficial right lateral view of the thoraclc and lumbar regions
showing the varlous cutaneous branches of the thoracic and lumbar
spinal nerves in relation with the superficlal muscles

a' M. trapezius pars thoracils
of M. serratus ventralis thoracis
k M. lattisimus dorsi
1 M. serratus dorsalls caudalis
m M. obliquus abdominis externus
n M. longlssimus dorsi
L5a' Medial branch of the Ramus dorsalis N. spilnalis lumbalis V
L5a" Lateral branch of the Ramus dorsalls N. spinalis lumbalis V
Lob! Cranial branch of the Ramus ventralis N. splnalis lumbalis II
Ta' - Ta' Medial branches of the Rami dorsales Nn. splnales thoracici
Ta" - TaV Lateral branches of the Raml dorsales Nn. spinales thoracici
Tyb" = Ty gb" Rami perforantes of Nn. intercostales IV to XV
Tgb"' - Pyapid Lateral cutaneous branches of the Rami perforantes
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Plate No.

7
D

Dorsal view of the thoracic and lumber

regions showing the course and distribution
of the lateral branches of Ranil dorsales In.
spinales thoracicli at lumbales

attisimus dorei
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a'le

Dorsal spinous process of the sixth
lunbar vertebrae
splnales lumbales I to VI

Dorsal spinous processes of the
thoracic vertebrae

Lateral bra
e

Nn. spinales thoracici

Lateral branches of Rami dorsales ln.

nches of the Ranl dorsales

Er AT e T e

S

5
i
1







Plate llo. 7.

Plate No. 8.

Left cdorsclateral view showinz the arranze-
ment of branching course and disposition of

the Rami

dor qles ¥Nne spinales thoracicl

li. trapezius pars thoracic (right
side)

Me multifidus doresl

M. levatores coastorum

M. intercostalis externus

Medlial branches of Rami dorsales
ln. spilnales thoracic V to XV
Lateral branches of Rami dorsales
Kn. spinales thoracici V.to XV

Left lateral view showlnz the emergence of
Rami perforantes and the distribution of
ateral cutaneous branches under the surface

of the th

R q
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—lﬁn 7
leﬂl' T7b"',
X1

Tlln"b tn

oracle skin

Im. intercostales externi

Ramug ventralis N. cervicalls VIII
First to last ribs

Rami perforantes lin. intercostales
i to XLV

Lateral cutaneous branches of Rami
rerforantes

. thoracalis lateralis




162

X

J;‘
=

%

.“-;'Ia'v_i' S

P

AR,

—~

e A




Plate Yo« 9.
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Plate YNo. 10.
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Lyb!
s
li'rb mnt
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Left dorsolateral view of the thoracic and
lumbar regions showling the course, branching
and inter-relationship of the various cutareous
branches of the Raml dorsales and Ranl ven=-
trales of ln. spinales thorzcicl et lumbales

1. serratus ventralls thoracis

Ile obliquus abdominis externus

IIm. intercostales externi

N« cutaneus femnoris lateralis

Sub-iliac lymph node

Dorsal spine of sixth lumbar vertebra
Lateral branch of Ramus dorsalls . spinalis
lunbalis I

Cranial branch of Ramus ventralis l. spinelis
lumbalis II

Sixteenth rid

Lateral cutaneous branch of the Ramus per-
forantis N. intercostalis XII

Distal lateral cutaneous branches of Rami
perforantes !Mn. intercostales

T

Ve thoracalis lateralis

Left ventrolateral view of the thoracic and
lumbar regions showling various cutaneous
branches of the Ranl ventrales In. spinales
thorzcicli et lumbales

I« serratus ventralis thoracis

Me obliquus abdominis externus
IIme intercostales externl

Im. praeputiales

. cutaneus femorls lateralls

Sub=-iliac lymph node

Cranizl branch of the Ramus ventrallis .
spinalis lumbalis I

Hinth and sixzteenth ribs

Ventral cutaneous branches

ateral cutaneous branchez of the Rami prer-
forantes of In. intercostales

Distal lateral cutanczous branches of the Rami
perforantes of Zin. intercostales
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Plate

of im. spinales lnnbaleﬂ

o o multifidus dorsl
n e longissimus dorsi
Lla’, Leat lledial Dbranches of Remi dorsales ln. spinales
- lunmbales I to V
Lla". L5a" Lateral branches of Rami dorsales spinales

lumbales I to V
M Hammillary Process

Plate HNo. 12. Right lateral view showlng the cource, branchins.
and digposition of Rami ventrales of

spinales lumbales et sacrales

LS

I« obliquus abdominis exte

il us
o iTe mului idus dorsi
T ile zluteus profundus
x . vastus lateralis
le = Lab = Lgh Rami ventrales In. spinales lumbzles
. I to VI
le' Cranial branch of Ramus ventralis
"Dinalis lumbalis
le" udal branch of Ramus ventralis .
gpiaulis lumbalis I
LoDb? Cranial branch of Ramus ven
- spinalis lumballs II
LoDb¥ Caudal brancn of Ramus ventra
- spinalic lumbalis II
F Je cutaneus femorls latera
Slb - th Rani ventrales In. spinale
1 5 IV

do. 1ll. Left dorsolatcral view showinzg the course,
branchinzg and disposition of Rami dorszles
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Dorsal view chowing the emecrgence of the
Rami dorsales ln. spinales coccyzei and
formation of the truacus coccygeucs dorsalis

bt S
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uncus cocceygeus dorsalis

Rani dorsales M. spinales coccygzel I to VI

Ventral view showlng the emergence of Rami
ventrales Ine. CD_.CluS coccygel and Tormatl
of truncus truncus coccyzeus ventralis

Truncus coccygeus ventralis

Rani ventrales Nn. spinales coceyzsel I to VI
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FIG. NO. 1

| - ]
02a C7a

A lateral view showing the emergence, branching and distribution of
the cutaneous branches of the cervical nerves in relation with the
superficial muscles of the cervical region.

M. trapezius cerviels

M. trapezius thoracils

M. brachiocephallicus

M. sternocephallicus

M. omotransversarius

M. omohyoldeus

M. sternothyrolideus

Rami mediales of RH. dorsales Nn. splnales cervicales II to VII

Rami laterales of R. ventrales Nn. spinales cervicales II et III
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FIG. NO. 2
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A lateral view of the cervical and thoraclc regions showing the
emergence and branching of the Ramil ventrales of Nn. spinales
cervicales et thoracicl in relation with the deeper muscles of
these reglons.

N. trapezius pars thoracis

Ne. trapezius pars cervicis

i« brachiocephalicus

M. sternocephalicus

M. latissimus dorsi

M. obliquus abdominis externus

M. serratus dorsalls caudalis

M. pectoralls caudallis profondus

Im. intertransversaril dorsalis cervicis

Mm. intertransversaril ventralis cervicis

M. serratus ventralis thoracis

M. serratus ventralis cervicis

M. scalenus dorsalls

M. scalenus ventralis

Scapula

Jugular Vein

N. auricularis magnus

Ramus ventralis N. spinalis cervicalis I

Rami medisles of R. dorsales Nn. splnales cervicales et thoracici
Rami laterales of R. ventrales Nn. splnales cervicales II and III
Rami lateralis of R. ventralls N. spinalis cervicalls IV

Rami laterales of R. ventrales N. spinales cervicales IV and V
Rami laterales of R. dorsales Nn. spinales thoracicl II to XII
Rami cutaneil ventrales Nn. intercostales

Ramus perforantlis N. intercostalis II

Ramus cutaneus lateralis of R. perforantis X

Ramus cutaneus lateralis distalis of R. perforantis X

Ne thoracalis lateralis
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FIG. NO. 3 A right lateral view of the cervical reglon showing the course,
branching and intercommunicating branches of medlal and lateral
branches of Rami ventrales.

b M. brachiocephalicus

M. sternocephalicus

b M. longlssimus cervicis

t M. 1liocostalis

x1 Mm. intertransversaril ventrales cervicis

w M. scalenus dorsalis
y - y! M. rhomboldeus
Z -2z M. complexus

Vv Jugular Veln

A N. auricularis magnus

Coa' - C7a' Rami mediales of R. dorsales Nn. splnales cervicales I to VII

b Ramus ventralls N. spinalis cervicalis I

Cyb! Ramus medlalls of R. ventralls N. spinalis cervicalis IV
Cz+3b" Rami laterales of R. ventrales Nn. spinales cervicales II and III

Cyb" Ramus lateralis of R. ventralis N. spinalis cervicalis IV

C4+5b" Raml laterales of R. ventrales Nn. spinales cervicales IV and V




=
3

e

9 _,
L ///,,,,,:




FIG. NO. 4 A deeper view of the cervical reglon showing the course followed and
formation of the dorsal cervical plexus and ventral cervical plexus
by the Raml dorsales and ventrales.

b M. brachiocephalicus
d M. sternocephalicus
x! M. intertransversaril ventrallis cerviecis
w'! M. scalenus ventralis
A N. auricular magnus
' Jugular Veln
Coa' - C?a' Rami mediales of R. dorsales Nn. spinales cervicales II to VII
C1b to Cgb Rami ventrales of Nn. splnales cervicales I to VIII
Cyb! Ramus medialis of R. ventrallis N. spinalls cervicalis IV
Cz43b" Ramil laterales of R. ventrales II and III
Cyb" Ramus lateralis of R. ventralis IV

Cy + Csb” Rami laterales of Raml ventrales IV and V
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FIG. NO. 5
A
Cla' - C7a'
Cib = C8b
Cub'
C3b" -~ C5b"
G

A schematic right lateral view showlng the emergence of the Rami
dorsales and Raml ventrales through thelr respective foramina and
their relationship with the vertebrae.
Ne auricularlis magnus
Rami mediales of Raml dorsales Nn. spinales cervicales I to VII
Raml ventrales of Nn. spinales cervicales I to VIII
Ramus medialis of Ramus ventralis N. spinalls cervicalis IV
Rami lateralis of Ramil ventrales N. spinales cervicales

Foramen vertebralis lateralis
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FIG. NO. 6 Right lateral view of the thoraclic reglion showing various cutaneous
branches in relation with the superficial muscles.

at M. trapezius pars thoraclis
h M. latissimus dorsi
1 M. obliquus abdominis externus
J M. serratus dorsalis caudalls
m M. caudalls pectoralis profondus
> M. longissimus dorsi
Tla' - Tlsa' Rami mediales of R. dorsales Nn. splnales thoracici I to XV
Tpa" - Tpsza” R. laterales of R. dorsales Nn. spinales thoraclici II to XV
Tb' - Tb! Rami cutanel ventrales
Tsb" = Ty,b" Rami perforantes Nn. intercostales
T7b"' - T11b"* Raml cutanei laterales of R. perforantes
T3b"" = Tppb"" Rami cutanel laterales distales of R. perforantes

b 1 M. thoracalls lateralis







FIG. NO. 7 A dorsolateral view of the thoracic and lumbar regions showlng the
emergence and division of the Rami dorsales into Raml medliales and
Rami lateralis and the course followed by these branches 1n relatlion
with the muscles of the dorsal aspect.

t

M
Lya' = Lga'
Lja" - Lga"
Tga' - Tyga’
Tga" = Tpza"”

Fm. multifidus dorsi

Mm. levatores costarum

M. retractor costae

M. obliquus abdominis intermus

N. longissimus dorsl

Mm. intercostales externi

Fm. intercostales interni

e 1liocostalls

Mammillary process

Rami mediales of Rami dorsales Nn. spinales lumbales I to VI
Rami laterales of Rami dorsales Nn. spinales lumbales I to VI
Raml mediales of Raml dorsales Nn. spinales thoraclci VIII to XV
Rami laterales of Raml dorsales Nn. spinales thoracicil VIII to XV
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FIG. NO. 8 A right lateral view of the thoracic and lumbar regions showing the
emergence of Rami perforantes of Nn. intercostales and Rami dorsales
and thelr subdivision into Rami cutanel laterales and Rami cutanei
laterales distales - thelr course and ramification.

i M. obliquus abdominis externus
J M. serratus dorsalls caudalis
3 M. serratus dorsalis cranlalis
" Me retractor costae
k I« obliquus abdominis internus
1 M. transversus abdominls
m M. pectoralis caudalis profondus
b e longlssimus dorsl
s Mm. intercostales externi
s! Mm. intercostales interni
t He i1liocostalis
v l{. serratus ventrallis thoracis
Tza' - Lja Rami mediales of R. dorsales Nn. splnales thoracici et lumbales
Toa" - Lga" Rami laterales of R. dorsales Nn. spinales thoracici et lumbales
Tob® = Ty £bW Raml perforantes of Nn. intercostales
Lob! Cranial branch of R. ventralis N. spinalis lumbalis II
Ty b#! Ramus cutaneus lateralis of R. perforantis XII
leb"" Ramus cutaneus lateralls distalis of R. perforantis XII
9 N. thoracalls longus
11 Ne. thoracalls lateralils
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FIG. NO. 9 A view of the deep dissection of the thoraclc and lumbar regions showing
the relationship of the branches terminating as cutaneous branches with
the deep muscles of the thoracic and lumbar regions.

i M. obliquus abdominlis externus
- M. retractor costae
k M. obligquus abdominis internus
1 M. transversus abdominis
m H. pectorallis caudalls profondus
T M. longissimus dorsi
r! Me longissimus cervicis
s Mm. intercostales externi
gl Mm. intercostales interni
t Me 1liocostalls
Tyat - L5a' Rami mediales of R. dorsales Nn. spinales thoracici et lumbales
Tpa" = Lga" Ramil laterales of R. dorsales Nn. spinales thoracici et lumbales
Lzb' Cranial branch of R. ventralis N. spilnales lumbalis II
TobM = T15b" Rami perforantes of Nn. intercostales
THt Rami cutanel ventrales
F N. cutaneus femorlis lateralls
g Ne. thoracalls longus
11 Ne. thoracalis lateralis
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FIG. NO. 10 A ventrolateral view of the thoracic and lumbar regions showing the
innervatlon of the mammary glands by way of Rami cutanei ventrales.
al M. trapezius pars thoracls
i Ms obliquus abdominis externus

M. serratus dorsalis caudalis

m M. pectoralis caudalis profondus
r Me longissimus dorsi
v M. serratus ventralis thoracls

Lya" - Lya" Raml laterales of R. dorsales Nn. spinales lumbales I to IV
le' Cranial branch of Ramus ventralis N. spinalis lumbalis I
L2b“ Caudal branch of Ramus ventralis N. spinalis lumbalis II
st' - Tl5b' Rami cutanel ventrales of Nn. intercostales
Tyb"* - Ty 3b"f Rami cutanel laterales of R. perforantes
bW - Tle““ Rami cutanel laterales distales of R. perforantes

F N. cutaneus femoris lateralis

1l N. thoracalls lateralis




=,
W

T T ‘gfq‘:‘i—‘" -

7

wf



FIG.

NO.

11

A cross section at the level of sixth rib
showing the emergence and division of a
typlcal thoracic spinal nerve into Ramus
dorsalis and ventralls; thelr further sub-
divisions and relationship with the over-

lying muscles to finally terminate as
cutaneous branches.
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M. multifidus dorsi

R. mediolis of R. dorsalis of N. spinalis

thoracalis

M. longissimus dorsi

R. dorsalis of N. spinalis

M. levatoris costarum
thoracalis

M. iliocostalis thoracis
Medulla spinalis

R. ventralis of N. spinalis

N. spinalis thoracalis
thorocalis

4 ) M. intercostalis externa
) W

L4
1 YA
Os costale I A M. latissimus dorsi
HE AN
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s
N. intercostalis 7 J 7
41 i
17
e t
M. intercostalis interna Euld

R. perforantis N. intercostalis

M. serrotus ventrolis thoracis
M. transversus thoracis

R. cutaneus lateralis

R. cutaneus lateralis distalis
R. cutaneus ventralis

M. pectoralis coudalis protundus



FIG. NO. 12

T,a’
Tya”
Tob

Tob!
Tub"

T15a
— TlL}a 1 1]
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A schematic view showing the emergence of Rami dorsales and ventrales
of Nn. spinales thoraclecl through foramina vertebrallis lateralis
dorsalis and ventralls and theilr relation with the vertebrae.
Foramina vertebralls lateralis dorsalis et ventralis
Rami mediales of Raml dorsales Nn. spinales thoracicl I to XV
Rami laterales of Raml dorsales Nn. spinales thoraclci I to XV
Rami ventrales Nn. spinales thoracicl II to XV
Rami cutanel ventrales of Nn. lntercostales
Rami perforantes Nn. intercostales

Ne thoracalis lateralis
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FIG. NO. 13 A right dorsolaterel view of the lumbar and sacral regions showing
the various branches in relation with the superficial muscles.

1 M. obliguus abdominis externus
J M. serratus dorsalis caudalls
n 1« tensor fascla latae
o M. blceps femoris
o! M. gluteobiceps
p . semitendinosus
q M. semimembranosus
T M. longissimus dorsi
u M. gluteus medius
I a' - Lga' Rami mediales of R. dorsales Nn. spinales lumbales I to VI
Loa" = Lga" Raml laterales of R. dorsales Nn. spinales lumbales I to VI
Lyb! Cranlial branch of R. ventralis N. spinalis lumbalis I
S,a" - S3a" Raml laterales of R. dorsales Nn. spinales sacrales I to III
D Ne. cutaneus femoris caudalis
F N. cutaneus femoris lateralls
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FIG. NO. 14 A schemetic drawing of the lumbar and sacral nerves as these emerge
through the intervertebral foramina showlng their interrelationship
and branching.

F N. cutaneus femoris lateralils
Lla' - Léa' Rami mediales of Raml dorsales Nn. spinales lumbales I to VI
Loa" = Lga® Raml laterales of Rami dorsales Nn. splnales lumbales
Lyb Ramus ventralls N. spinalis lumballs IV
le' Cranial branch of Ramus ventralis N. spinalis lumbalis I
Lzb' Cranial branch of Ramus ventralis N. spinalis lumbalis II
le“ Caudal branch of Ramus ventralis N. spinalis lumbalis I
L,b" Caudal branch of Ramus ventralis N. spinalis lumbalis II
Si1a - Sua Rami dorsales Nn. spinales sacrales I to IV
Slb - 83b Rami ventrales Nn. spinales sacrales I to IV
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FIG. NO. 1l5a
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A schemetic dorsal view of the sacral and
coccygeal region showing the emergence of

the Rami dorsales of Nn. spilnales coccygel and
the formation of the truncus coccygeus dor-
salis.
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R. lateralis of R. dorsalis of N. spinalis lumbalis V|

R. medialis of R. dorsalis of N. spinalis lumbalis V|
l/
gy,
e D
l 7 R. dorsalis N spinalis sacralis ¢
£y,
<>
LY 4.
~

W\ \ R. dorsalis M. spinalis sacralis |V

f.' \) R. dorsalis N, spinalis coccygeus I
(

3 R. dorsalis N. spinalis coccygeus IIT
v, R. medialis of R, dorsalis N. spinalis coccygeus III
\ R. lateralls of R. dorsalis N. spinalis coccygeus |y
4 ' \
\
\ R. dorsalis N. spinalis coccygeus V

Truncus coccygeus dorsalis



FIG. NO. 15b

A schemetic ventral view showing the
enmergence of the Raml ventrales of lNn.
spinales coccygel and the formation of
the truncus coccygeus ventralls.
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R. ventralis N. spinalis sacralis IV

R. ventralis N. spinalis coccygeus 1

' R. lateralis of R. ventralis N. spinalis

( / coccygeus II

———R. ventralis N. spinalis coccygeus III

h

/,‘ Truncus coccygeus ventralis

AN R medialis of R. ventralis N. spinalis

coccygeus 1V

R. ventralis N. spinalis coccygeus VI





