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INTRODUCTION

There appears to be little detailed information avail-
able in recent literature about the peripheral nervous system
of the pig., For this reason it was felt necessary to investi-
gate this area to supplement the fragmentary and rather in-
conclusive records encountered in various textbooks, At first
the investigation was directed to the lumbosacral plexus, but
in the course of this study it was deemed appropriate to
include the observations made on the sympathetic trunks re-
lated to the lumbosacral spinal nerves, especially their mode
of termination in the coccygeal region, It is hoped that the
information accumulated on this species can be correlated to
practical applications, e.g., applied anatomy in surgery,
clinical diagnosis, obstetrical manipulations, and artificial
breeding, all of which necessitate a thorough knowledge of
the somatic and autonomic nerves of the lumbar and pelvic
regions,

With regard to the autonomic system, the emphasis was
directed more to the most caudal terminations of the sympa-
thetic trunks, especially as to whether or not they end by
means of a ganglion impar, as is the case in man (Gray and
Lewis, 1918), or as indicated in the horse (Sisson and
Grossman, 1953), and by Botdr (1932) who confirms the
presence of this ganglion impar in the pig, especially in

the female of the species,



Relative to nomenclature, Leutert's 1963 compilation,

together with part of the Nomina Anatomica Veterinaria of

1963 have been consulted wherever appropriate, however, the

latter does not include the nervous systemn,




REVIEW OF LITERATURE

As was stated in the introduction, a search of the liter-
ature did not reveal much information dealing with the
lumbosacral plexus of the domestic pig, with the exception of
the dissertation of Reimers (1913), However, utilization was
made of information encountered in existing textbooks
(Ellenberger and Baum, 1943; Chauveau and Arloing, 1902;
Martin, 1923; Montané and Bourdelle, 1920; Patten, l9h8§ and
Sisson and Grossman, 1953), Bearing in mind that the object
of this study was to establish a basis for applicability of
the findings for day-to-day practice on the pig, much infor-
mation concerning other animals has been employed in a com-
parative manner (Sinclair, 1937; Arnold and Kitchell, 1957;
Gleland, 1933; Farquharson, 1940; Habel, 1951; Woollard and
Norrish, 1933; Heinze, 1964; and Kuntz, 1953),

Part I, Somatic Nerves

Sinclair (1937) pointed out that the distribution of
fibers from any given spinal segment presents certain prob-
lems whose answers are embryological, As muscles grow they
move in a certain direction to their destination and each one
carries a nerve fiber with it, Epaxial muscles are innervated
by the dorsal or epaxial rami of spinal nerves, which are the
primary division of each segment, Limb mucles are inner-

vated by lateral divisions of the lateral or hypaxial rami
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after they pass through a plexus for redistribution. Dorsal
rami continue without interruption through the region of the
limb girdles, No limb muscle receives nerve fibers from only
one spinal root and none from more than three, according to
Sinclair, During development nerves reach myogenic cells
before the latter are grouped into muscles, and the direction
of the axis of each muscle is independent of the original
course of the nerve fibers, so that each muscle overlaps two
or more fields, The fibers then become grouped into nerves
to supply separate muscles, and a plexus results, But 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, It is obvious that since the pig has more
segments in the thorax and lumbar regions and less in the
sacrum than man has, the pelvic limb of the pig has not
developed from exactly homologous segments, Despite this,
the similarities in detail are striking, With regai'd to the
autonomic nervous system, there is some loss of segmentation
pattern, but the order of the fibers to the head and limbs
is not changed, The fibers contributing to each limb come
from a very broad spinal origin,

Taking the above as a basis of development of the nerves,
and considering all other phenomena to be constant, one would
expect to find a consistent formation of the lumbosacral

plexus, But as all the different aspects of ontogeny are



affected by variations in environment, so one should not

expect to find complete similarity in the morphological make-
up of all species and individuals,

The lumbosacral plexus of the pig as described by dif-
ferent observers may be, therefore, a reflection of the en-
vironmental effect on the specimens, if not a misinterpre-
tation by the various observers,

The nerve roots forming the lumbosacral plexus, as given
by Sisson and Grossman (1953), are the last three ventral
branches of the lumbar spinal nerves and the first ventral
branch of the sacral spinal nerve; Chauveau and Arloing (1902)
reported that the nerve roots arise from the last two lumbar
and first three sacral spinal nerves, and regarded the trunk
that leaves between the last lumbar vertebra and the sacrum
as the sacral nerve, Reimers (1913) treated the lumbar and
sacral portions independently, He pointed out that the Ramus
ventralis of the N, lumbalis VII, sends the main bulk of its
fibers to the sacral plexus, and only gives off a relatively
slender branch to the nerves of the lumbar plexus, He further
pointed out that all of the seven lumbar nerves came into the
formation of the lumbar plexus, although all of them do not
regularly communicate with each other,

With regard to the number of lumbar spinal nerves,
Reimers (1913), Chauveau (1902), Sisson and Grossman (1953),
Ellenberger and Baum (1943), and Montané and Bourdelle (1920)



all report that there are usually seven or sometimes six. On
the other hand, Uchida (1929), while working on the sympathetic
system of the Asian pig, found a constant number of six pairs
of lumbar sympathetic ganglia in the trunks, which coincided
with the number of the respective vertebrae and spinal nerves,
Whereas, Reimers refers to the first of seven pairs of lumbar
spinal nerves as the N, iliohypogastricus accessorius, com-
parable to the N, iliohypogastricus cranialis in the dog
(Miller, Christensen and Evans, 1964) or of the cat and rab-
bit (Langley and Anderson, 1896); Ellenberger and Baum (1943)
refer to this nerve as the N, iliohypogastricus cranialis,

But when there are only six pairs of lumbar nerves, the re-
duction leads to having a N, thoracis accessorius, according
to Reimers (1913), Work by Kitchell, Campbell, Quilliam and
Larson (1955) eiucidating sexual behavior in other species
indicated certain lines of study that could also be_carried
out on the pig., This work also revealed the existence of
controversy in the nomenclature of certain nerves, for ex-
ample, of the two terminal branches of the pudendal nerve

(N, pudendus), in the female the term for one, the N, clitoridis
is commonly accepted, but the other, which proceeds to the
mammary glands, is given various names, N, mammarius (Habel,
1951), N, perinealis (St, Clair, 1940), or N, perinealis
superficialis, (Larson, 1953).

Schneider and Zintzsch (1962) have indicated landmarks
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for nerve blocks on the extremities of the limbs in the pig,

According to Reimers (1913) there is no communication
between the ventral branches of the first two lumbar spinal
nerves, The L3 spinal nerve is the N, ilioinguinalis, which
sometimes receives a reinforcing branch from the L2 spinal
nerve, The union of branches from the L3 and Lh spinal nerves
gives origin to an independent nerve, the N, spermaticus
externus (N, genitalis), The latter nerve arises from the L,
spinal nerve according to Reimers (1913). He states also that
the N, genitalis (spermaticus ext.,) seldom gives off a twig
to the N, cutaneus femoris lateralis, The N, cutaneus femoris
lateralis arises from the L5 spinal nerve, and, in about one
third of the cases it receives a contributory branch in its
initial course from the Lg spinal nerve, The N, femoralis is
said to arise from the L6 spinal nerve in common with the N,
obturatorius, He notes an inconstant, reinforcing, slender
branch from the L7 spinal nerve in the N, obturatorius, and
also apparently continuing fibers from the L5 spinal nerve
to the N, obturatorius,

In the sacral region four pairs of sacral spinal nerves
are constantly noted by Reimers (1913)., He describes the
last lumbar spinal nerve with the sacrals which form a large
integral part of the sacral plexus, The L7 spinal nerve re-
ceives a reinforcement from the Lg spinal nerve, mostly via

the N, obturatorius, The N, cutaneus femoris caudalis is



noted to come from the s, spinal nerve, The Nn. pudendus and
haemorrhoidalis medius (N, rectalis medius) arise from the

S3 spinal nerve, In most cases, the origin of the N. gluteus
caudalis is before, and in a few cases after, the N. cutaneus
femoris caudalis arises from the ischiatic plexus, Reimers
points out that, in one case out of ten, the N, cutaneus
femoris caudalis gave off a small loop to the N, pudendus,
The latter nerve is said to come from the 33 spinal nerve,
reinforced by the S, spinal nerve, The N, pudendus_was also
shown by him to give off three cutaneous branches designated
as the proximal, distal and middle cutaneous nerves. One
branch, corresponding to the proximal nerve referred to
above, arose directly from the 33 spinal nerve at the inter-
vertebral foramen,

While there are two spermatic trunks in cattle, according
to Reimers (1913), only one trunk, which arises from the Lj
and L,, or L, and Li, (depending upon the presence.of seven
or six lumbar spinal nerves), is found in the pig. In ad-
dition, he states that in horses, cattle and pigs with six
lumbar vertebrae the N, cutaneus femoris lateralis arises from
the L, and L3 spinal nerves, while in pigs with seven lumbar
vertebrae it arises from the L, and L5 spinal nerves,

He further points out the important differences existing
between the lumbar plexus of man and that of domestic animals,

and moreover, the differences between the plexuses of the

horses, cattle and pigs,
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Part II, Autonomic Nerves

The investigations that have been carried out in connec-
tion with the somatic nerves of the lumbosacral plexus, led
to the necessity of correlating the respective portion of the
autonomic nerves by gross observations, especially the termi-
nation of the sympathetic trunks in the sacro-coccygeal
region, So far the most comprehensive information relating
to the sympathetic system in the pig is found in the dis-
sertation work of Uchida (1929), but it deals with the portion
cranial to the sacral region., Botdr (1932) worked in the same
area as the present author, The autonomic nerves of the dog
have been more fully investigated (Mehler, 1951 and 1952;
Mizeres, 1955; Cloninger and Green, 1955). The neurological
studies by Kitchell, Campbell, Quilliam and Larson (1955)
on domestic animals, although not including the pig, should
not be ignored, Langley and Anderson's (1896) work on the
cat and rabbit throws light and caution as regards general-
izations which have been relied upon in many instances not
only in veterinary work but also in human medical experi-
ments, Larson's (1953) work and that of Dziuk et al, (1954b)
further indicate the need for a thorough understanding of
the sympathetic system in each and every species of our
domestic animals, especially the pig. As indicated by Sisson
and Grossman (1953) the autonomic nervous system in the pig

has been neglected, It should be pointed out that only some
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aspects of the sympathetic nerves have been taken into account
and much more needs to be investigated, Just as the present
work was still going on, Zintzsch (1964) has published much
the same work done on the sheep in the same area as is being
pursued in the pig,

Uchida (1929) and Botdr (1932) have done commendable
work on the sympathetic nerves of the domestic pig, although
the work of the former does not extend beyond the lumbar
region, Botar's work seems to indicate two patterns. in the
sacrococcygeal region which are influenced by sex difference,
Others (Mizeres, 1955; Langley and Anderson, 1895; Trumble,
1934 ; Oppenheimer, 1938; Dyce, 1958; and Zintzsch, 1964) have
worked on the autonomic nervous system of other animals and
man, and have helped to open the door for further work of a
similar nature on the pig.

In addition, there are some practical applications which‘
need to be considered, Such work as the collectionrof semen
from bulls, goats, rams and boards, (Dziuk, Graham, Donker,
Marion and Peterson, 1954a) by the use of electrical stimu-
lation, necessitates knowledge of the nerves which come into
play to produce the desired effect,

Botdr's work (1932) also includes the sympathetic nerves
of the other domesticmammals, Dyce's work (1958) was on the
sympathetic system of the horse, Woollard and Norrish (1933)
give a simplified view of the sympathetic nervous system for

surgical purposes in their summary:
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From a surgical point of view the sympathetic inner-

vation of any particular region can be determined by

the method of macroscopic dissection, Innervation

fibers that cannot be determined by this method are

not of surgical moment,

The same authors (1933) indicated the complexity of the
nervous supply to the viscera, there being no constant pat-
tern in this source, reporting that they may be recieved
from the adjacent plexus, from branches proceeding from
ganglia, or in the fibers which accompany the blood vessels,
Representation may either be oversimplified, if a great deal
of cleaning of the area is done, or may be overwhelming when
the plexus is photographed, Another approach used by many
investigators to elucidate the situation, is to perform a
sympathectomy, which alleviates a functional discomfort
stemming from the sympathetic nervous system,

Kuntz (1956), speaking about the intermesenteric nerves
in man, points out that the middle nerves lead into the in-
ferior mesenteric plexus, and the lateral ones extend into
the hypogastric plexus, He reports on the presence of
special ganglia in the greater splanchnic and lesser splanchnic
nerves in man, He also points out the occurrence of a poster-
ior renal ganglion and aortico-renal ganglion, which are also
reported in the dog (Miller, Christensen and Evans, 1964).
The unmyelinated fibers =-- chiefly postganglionic, but some

undoubtedly afferent -- increase, and the myelinated ones

decrease in number from the proximal toward the distal ends
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of the nerves, This change is correlated with the occur-
rence of ganglia in the nerves,

The lumbar splanchnic nerves, which number four in the
cat (Kuntz, 1956), either terminate in the renal plexus or
caudal mesenteric ganglion, and contribute rami to the inter-
mesenteric ganglia, and some, also, to the hypogastric plexus.
Direct rami go to the aorta, Macroscopic ganglia are said to
be observed rarely in the lumbar splanchnics in the cat, ex-
cept near the caudal mesenteric ganglia, Although micro-
scopic ganglia are observed they are not present in all nerves
in a single animal, Ganglion cells also occur in sympathetic
rami that extend toward the aorta along the segmental vessels,

Langley and Anderson (1895), after sectioning the dorsal
roots of the sacral spinal nerves, found that there were de-
generations of nerves to the bladder and rectum, fewer to
the urethra and vulva, but none to the uterus and vagina in
the cat and rabbit, Therefore, they concluded that the
sacral nerves do not send sensory fibers to the internal
genital organs in these species,

The pelvic nerve (N, erigentes) in the cat, is composed
of about one-third afferent fibers, In addition, it contains
a few fibers that do not degenerate after sectioning the
sacral nerves, Branches of the pelvic plexus to the rectum
and their modullated fibers are almost entirely sacral af-

ferent fibers., The efferent ractal fibers are connected
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with nerve cells in the first group of ganglia occurring on
the course of the pelvic nerve, The hypogastric nerve gives
a considerable number of medullated fibers to the bladder
and uterus, less to the vagina, and a few, or none, to the

urethra, in the cat,
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MATERIALS AND METHODS
Part I, Somatic lerves

Fifteen pigs, eight females and seven males (four cas-
trated), of various breeds (six Yorkshire, three Poland-China,
two Landrace and four Yorkshire-Landrace), ranging in age from
3 months to 6-1/2 years, were used,

Most of the specimens were prepared and embalmed in the
manner commonly followed in the department, while a few of
the animals were dissected in the fresh state, The animals
to be embalmed were first anesthetized with pentobarbital
sodium, bled by carotid cannulation and then infused with an
embalming fluid consisting of: 60 percent Isopropyl alcohol,
, percent Formaldehyde, 6 percent Liquid Phenol, 2-1/2 per-
cent Corn syrup (50 percent H,0) and 27-1/2 percent Water,
Following embalming and throughout the investigation the
specimens were kept in cold storage between dissactions.

The specimens not embalmed were from animals which had
been electrocuted and then bled immediately, These were
gerontological specimens, but they provided the essential
areas for study in the lumbosacral region, These specimens
vere kept in cold storage also whenever not being worked
upon, but, of course, after some time it was necessary to
immerse them in a solution of 10 percent formaldehyde,

Two methods of approach were followed, The first,

which was always necessary in the sacral portion, was to
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; dissect from outside to inside. In this method the skin was

i incised along the mid-dorsal line and reflected ventrally

towards the flank, The lumbar and gluteal muscles were in-
cised one-by-one, reflected, and finally removed as the nerves
were dissected to their intervertebral exits, In the first
three specimens a laminectomy was performed with concommitant

removal of the ossa ilia, However, it was found that the

L g s M BRGSO 1 s s 50 b

nerves were easily broken before the dissections, so the

removal of the ossailia was abandoned,

e e g A M e

In most cases the second method was pursued, especially
for the nerves in the lumbar region, This method consisted

of making a longitudinal incision along the mid-ventral line,

T e g ey e < T Tk

allowing the removal of the abdominal viscera up to the
pelvic inlet, but temporarily leaving the internal genital
orgaﬁs, bladder and rectum in place, As the dissection pro-
_gressed these organs were removed as necessary. The sub-
lumbar muscles (Mm, psoas major and minor) were removed
piecemeal, as were the Mm, iliacus, obturatorius internus,
sacrococcygea ventrales, and coccygeus, so as to expose the
point of emergence of the spinal nerves, The aorta was
temporarily left in place in specimens in which the sympa-
thetic nerves were closely observed, otherwise it was re-
moved, together with its terminal branches, after noting the
relationship these had with the various spinal nerves,

Photographs were taken and drawings made of the exposed
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structures, These will be found appended to this thesis.

All work was carried out macroscopically, except in one
case in which microscopic means were resorted to in order to
identify what appeared to be an unusual nerve connection to
the N, retractor penis,

In order to make the nerves stand out clearly for photo-
graphic procedures, the spinal nerves were painted with yellow
latex., JSince India ink tends to spread to surrounding tissues,
black casein paint1 was employed for the sympathetic nerves,

The area studied and dissected extended from the last
rib caudad, though in one case the dissection was extended to
include the last four ribs so as to identify and study the
sympathetic trunks,

In one of the specimens (no. 5) the vertebral canal was
opened in order to observe the extent of the spinal segments
of the cord as indicated by the spinal nerve emergence from
the surface of the spinal cord, with and withcut its meninges,
For this the Stryker saw was used to remove the dorsal arches
of the vertebrae, and thus expose the spinal cord and its
membranes (Plate 3).

Observations were also extended to the dorsal branches
of the spinal nerves in the lumbosacral region (Specimen no,

7) (Figure 6; Plates 6 and 7).

lCasein colors prepared by R, Shines of 433 W, Coethe
Street, Chicago, Illinois,
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Part II, Autonomic Nerves

Five of the specimens which were being used for the
study of the lumbosacral plexus have been used also to ob-
serve the autonomic nerves in the areas indicated in the
introduction, Two of these however were not as carefully
treated for this purpose, although some information was col-
lected from them in the light of correlating findings. The
remaining three have been so treated as to obtain a clearer
picture of the arrangement of the sympathétic trunks, Two of
the specimens were females and the rest males, of which one
was castrated,

The abdominal viscera, except the kidneys and the terminal
portion of the colon and pelvic organs, were removed through
a sagittal opening on the ventral aspect of the abdominal
wall, A bit of the mesentery was left on the dorsal wall of

“the abdominal cavity together with the aorta., More working
space was obtained by removal of the portion in front of the
last four ribs,

Dissection proceeded by gentle removal of the parietal
layer of the peritoneum along the lateral borders of the M,
psoas major, reflecting it medially, While the various
nerves were being located, the M, psoas major and M, psoas
minor were removed piecemeal, following the Rami communi-
cantes toward the spinal nerve at their site of emergence,

Then the parts in proximity to the aorta were traced toward
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the caudal end into the pelvic cavity,

Two more female pig specimens were investigated, making
a total of seven specimens on which the autonomic system was
examined, One of the specimens after yielding such unexpected
results led to the investigation of yet another one of the
same sex, The only unfortunate thing about one of these
specimens is that it consisted of only a small part of the
lumbar region although the sacral and coccygeal regions were
almost completely intact with regard to the Trunci sympathici,
This specimen had three lumbar vertebrae left and there were
still two pairs of lumbar sympathetic ganglia, although one
of the ganglia Qas represented by an extraordinarily placed
ganglion on the right side, so that only one ganglion was
present on the left side, The Aorta abdominalis and the Vena
cava caudalis had already been removed and therefore all of
the lumbar splanchnic nerves had been destroyed. The rectum
and genitalia and also the pelvic plexus had been removed as
far as the caudal third of the pelvic cavity, However, some
interesting information was provided by this specimen which
was dissected fresh, It was the fourteenth in the series of
specimens dissected for the lumbosacral plexus,

The other specimen was a whole pig treated in the usual
way of embalming and was prepared for dissection as des-
cribed above, It was the seventh specimen examined for the
Tr, sympathici, the fifteenth in the series of dissections

for the lumbosacral plexus.
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RESULTS

Part I, Somatic Nerves in the Lumbosacral Region

The Lumbosacral spinal nerves

s San

In all, except two, of the specimens examined there were
six pairs of lumbar spinal nerves, and four pairs of sacral
spinal nerves, Of the two exceptions, one had five pairs of
lumbar, and four pairs of sacral spinal nerves; the other
had four pairs of sacral spinal nerves, but the lumbar
nerves could not be determined, as only the pelvic part had
been saved for determining the terminations of the sympathetic
trunks in the sacral and coccygeal regions,

In the following findings, the last pair of thoracic
spinal nerves were included and have been discribed first as

the cranial landmark for the area examined,

%he last thoracic spinal nerve

The ventral branch of the last thoracic spinal nerve of
each side leaves the vertebral canal at the caudal end of the
last thoracic vertebra, It is so placed that it appears to
be a considerable distance from the last rib, especially at
the nerve's emergence from the intervertebral foramen., It
runs almost parallel to the last rib, and at the lateral
border of the M, quadratus lumborum, it enters the vertebral

border of the M, transversus abdominis in company with the
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cranial-most branch of the A, phrenico-abdominalis, The
nerve divides into two branches in the upper third of its
course, One of these branches passes outwards and innervates
the I, obliquus externus abdominis, M, cutaneus trunci, and
the skin, The second branch descends in a caudoventral
direction in the substance of the M, transversus abdominis,
gives a twig to it and continues ventrocaudally and finally
enters the lateral border of the M, rectus abdominis which

it innervates, in addition to giving off cutaneus branches
which go through the muscle or are given off at its lateral
or medial border, near the cranial border of the umbilicus,
The nerve takes part in the innervation of the mammary glands
and the Mm, praeputiales craniales, In one of the specimens,
the last thoracic nerves had communicating fibers with the
first lumbar spinal nerves, Each of these ran very close

to the body of the vertebra and joined the first lumbar nerve

at its exit from the intervertebral foramen,

The first lumbar spinal nerve (Lj)

The ventral branch of the first lumbar spinal nerve
contributes a small branch to the second lumbar spinal nerve
before the former divides into two main branches near, or at,
the lateral border of the M, quadratus lumborum., It courses
under the transverse process of the succeeding vertebra,
running caudally, laterally and ventrally, and its two

branches accompany the two caudal branches of the A,
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phrenico-abdominalis, The short, cranial branch runs later-
ally, supplies innervation to the M, obliquus externus ab-
dominis, and sends out a branch to the skin, about one third
of the way down the flank, The longer, caudal branch passes
inwards and assumes a course between the M, obliquus
internus abdominis and the M, transversus abdominis, giving
branches to both of these muscles and continuing between the
M, transversus abdominis and the peritoneum to the lateral
border of the M, rectus abdominis, at which point it gives
off a cutaneus branch while the main trunk continues in the
substance of the muscle towards the median plane, and behind
the umbilicus, It also innervates the mammary glands in this

region,

The second lumbar spinal nerve (Lj)

Immediately on its exit from the intervertebral foramen
éhe ventral branch of the second lumbar spinal nerve, in
most cases, divides into two branches, which are cranial and
caudal in position, The cranial branch receives the con-
tribution from the first lumbar spinal nerve, as indicated
above, and subdivides into branches, which are again cranial
and caudal in disposition, The cranial subdivision appears
to take the whole of the contribution from the first lumbar
nerve, passes ventrolaterally and gives off a cutaneous

branch and a muscular branch to the M, obliguus externus

abdominis, The caudal subdivision passes caudoventrally
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between the Mm. obliquus internus abdominis and obliquus
externus abdominis, furnishes them twigs, and gives off a
branch which innervates the M, cutaneus trunci and the skin,

The primary caudal branch of the second lumbar spinal
nerve also subdivides into two branches which are cranial
and caudal in position, The cranial subdivision, after
traversing caudal along the dorsal aspect of the M, psoas
ma jor for a distance of one and one-half vertebrae, divides
at the lateral border of that muscle into a shorter cranial
and a longer caudal branch, The former branch accompanies
the middle branch of the A, phrenico-abdominalis, and runs
through the abdominal wall, giving off branches, first to the
M, transversus abdominis, and then to the M, obliguus externus
abdominis and ends as a cutaneus nerve, Its counterpart, the
caudal subdivision, pursues a course more caudal and towards
the inner or peritoneal surface of the M, transversus
abdominis, innervating this muscle, the M, obliquus internus
abdominis, and the M, rectum abdominis,

The secondary branch of the caudal primary division of
the L, spinal nerve runs more or less parallel to the pre-
ceding branch, and more in the substance of the M, psoas
major before emerging at its lateral border (Figure 9: 4) or,
on rare occasions, piercing through the muscle emerging on
its ventral surface (Figure 8: 4 and 5 and Plate 5) and the

whole of it appearing to innervate the M, obligquus internus
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abdominis which it enters at a transverse plane passing
through the stifle joint, but at the iliac origin of the
muscle, Sometimes the secondary branches reunite before
reaching their destination and separate again in the subiliac
region, one branch dividing to innervate the Mm, obliquus
internus abdominis and transversus abdominis, and the other
branch descending to join the lateroventral branch which
continues its descent into the M, obliquus internus abdominis,
innervating it and also giving off a cutaneus branch which
appears in the inguinal region (Figure 12: 3 and 4, Figure 1:
7, Plate 8 Top).

There is a communicating branch between the ventral
branches of the L, and L3 spinal nerves, This communication
is between the secondary branch of the L, and the main L,
spinal nerves.

In four specimens (nos, 2, 4, 6, and 12) a branch from
the L, spinal nerve either joined the Lj spinal nerve in the
formation of the N, genitalis (N, spermaticus externus) in
the initial course of their journey, or it sent a branch
separately running alongside the M, psoas major to end in the
M, cremaster externus near the internal inguinal ring (Figure
19: 3 and Figure 20: 12), In other words, a loop was formed
between branches from both the L, and L3 spinal nerves, the
union taking place inside the substance of the M, psoas
ma jor, the branch from the Lj having run in a cranial direc-

tion to meet the L, branch (Figure 8: 6),
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The third lumbar spinal nerve (Lj)

The ventral branch of the third lumbar spinal nerve
emerges from the vertebral canal between the third and fourth
lumbar vertebrae, On its emergence it immediately divides
into three branches, Two of these are short stems which re-
ceive the contribution from the ventral branch of the second
lumbar spinal nerve and go mainly to innervate the Mm, psoas
major and minor, though, as mentioned above, one of these
conjoined branches may proceed either to the M, obliquus
internus abdominis, or to the M, cremaster externus and the
M, obliquus internus, and a twig be given off to appear in
the inguinal region (Figures 7, 8, and 12)., The third
branch, however, courses in a medial direction, ventrally and
caudally between the M, psoas major and the M, psoas minor,
in a more or less horizontal fashion, until it emerges from
them at the level of the fifth lumbar vertebra, Before its
emergence from the muscles it gives off a proximal communi-
cating branch to the fourth lumbar spinal nerve, and after
leaving the muscles it gives off another communicating branch
to the same nerve at the level of the cranial border of the
transverse process of the sixth lumbar vertebra, In most
cases it also receives an exchange branch from the fourth
lumbar spinal nerve at the point of the distal branch con-
tribution, In some specimens this return contribution was

missing on one side and, rarely, on both sides, Here again,
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in some cases, the arrangement was more plexiform than a few
simple communicating branches,

Immediately after, or before, the above arrangement, the
third lumbar spinal nerve, now called the N, spermaticus
externus, or appropriately the N, genitalis, divides into
two branches, one of which receives a communicating branch
from the fourth lumbar spinal nerve, The two divisions unite
after enclosing the deep circumflex iliac vessels and con-
tinue caudoventrally with the external iliac vessels, parting
with them at the origin of the pudendo-epigastric vascular
trunks which they now follow to the internal inguinal ring,
Here the stem splits into two branches which in turn sub-
divide into two each, or one subdivides and the other remains
single, Two of the four, or one of the three, branches enter
the M.-obliquus internus abdominis and the pubic: tendinous
attachment of the M, rectus abdominis, The remaininé two
branches follow the external pudendal vessels, One of them
gives off a twig to the M, cremaster externus, and in the
male it supplies innervation to the tunica vaginalis, the
inguinal fascia, prepuce, Mm, praeputiales caudales (Figure
3: 5, 8) and cranial part of the scrotal fascia and skin, and
were seen to intermingle with the terminal branches of the Nn,
scrotales caudales, while in the female the two branches
descend into the inguinal region where they branch to supply

the mammary glands located here, The nerves, on emerging
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from the external inguinal ring, consistently pass through
and innervate the superficial inguinal lymph node, Figures
13: 3, 5; 20: 13, In many cases branches of the N, cutaneus
femoris lateralis reached the inguinal region and innervated
the area lateral to the superficial inguinal lymph nodes,

and thus came in contact with the foregoing nerves,

The fourth lumbar spinal nerve (L,)

The ventral branch of the fourth lumbar spinal nerve
emerges as a single stem from the intervertebral foramen
between the fourth and fifth lumbar vertebrae. It courses
alongside the body of the fifth lumbar vertebra, in a
caudoventral direction, pierces between the M, psoas major
and M, psoas minor, and emerges from them at the level of the
caudal end of the fifth lumbar vertebra, The nerve divides
into two branches while still inside the substances of the
two previously named sublumbar muscles, The cranioventral
nerve receives the proximal contributory branch from the third
lumbar spinal nerve, and, immediately on leaving the muscles,
receives the distal contributory branch from the third lumbar
spinal nerve now called the N, genitalis, It is here that it
also contributes a twig from its cranioventral branch back to
the N, genitalis, From here the main branch of the fourth
lumbar spinal nerve passes laterally, ventrally and caudally,
obliquely crosses the caudal third of the M, psoas major and

M, psoas minor and the origin of the M, iliacus at the level
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of the tuber coxae, pierces the coxal origin of the M,
obliquus internus abdominis, or it may course between the
caudal border of the muscle and the os ilium, and gains the
deep face of the M, tensor fasciae latae, descends along
this surface of the muscle together with the descending
branch of the A, circumflexa ilium profunda and its satel-
lite veins, Just at its entrance into the M, oblicuus
interus abdominis it divides into two equal branches, which
also subdivide to make four branches in all. Two of the
subdivisions run in front of the thigh and stifle joint
bearing to the lateral aspect of the thigh as far down the
middle third of the leg as the cutaneus nerve, The two
remaining branches run towards the inguinal region and along
the mammary line and prepuce, Some twigs run horizontally
forwards together with the terminal branches of the deep
circumflex iliac vessels which appear in the fold of the
flank (Figure 12: 5, 13: 4, Plate 8 Top).

One of the primary branches has a short course, as it
joins the succeeding ventral branch of the fifth lumbar
spinal nerve along the body of the sixth lumbar vertebra,
although its fibers are quite apparent as they continue in
the N, obturatorius in all cases,

The ventral branch of the L, spinal nerve not only con-
stitutes the main root of the N, cutaneus femoris lateralis,

but alsc concurs in the formation of the Nn. femoralis and
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obturatorius, It also contributes many branches to innervate
the Mm, psoas major and minor, On some occasions it receives
a small contribution from the second lumbar spinal nerve

(Figure 1: 10, 4: 3, 5: 5),

The fifth lumbar spinal nerve (Ls)

The ventral branch of the fifth lumbar spinal nerve is
much larger than the preceding four nerves, It is the main
constituent of the N, femoralis although the fourth lumbar
spinal nerve appears, on several occasions, to be somewhat
the same size in forming that nerve, This was observed in
all specimens with six pairs of lumbar spinal nerves, but in
the one in which the lumbar nerves were reduced to five pairs,
the fourth took over the lead, while the fifth wentto join
the sacral spinal nerves as well as contributing to the N,
obturatorius,

Contributory branches from the ventral branches of the

L, and on rare occasions of the Lg, add to the bulk of the

2
N, femoralis, and in the same way the N, obturatorius, whose
origins are almost identical with those of the N, femoralis,
(Figures 1, 2, 3, 4, 5, 11, 13, 16, 17, 19, 20, and 21,
Plates 1 and 13).

It lies very close to the body of the sixth lumbar
vertebra as it passes caudoventrally, then inclines latero-

caudally through the substance of the M, iliacus as part of

the N, femoralis which will be described later. The branch
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from the preceding lumbar nerve joins this one at the cranial
third of the sixth lumbar vertebra, while itscontribution to
the sixth lumbar nerve joins the latter at the promontory of
the sacrum, and/or in some cases, it also received a contri-

bution from the sixth lumbar spinal nerve (Figure 19: L5, L6),

The sixth lumbar spinal nerve (Lg)

The ventral branch of the sixth lumbar spinal nerve,
constituted the last lumbar nerve in all cases (except one in
which the fifth was the last) (Figure 4). Like the pre-
ceding nerve, it lies quite close to the vertebral body as
it proceeds caudally to cross alongside the promontory of the
sacrum on which there is a deep notch in which the nerve lies,
It is at this point that the contributionsfrom the preceding
nerves join it, As it approaches the caudal end of the first
segment of the sacrum, it is joined by the ventral branch of
the first sacral spinal nerve, forming a flattened trunk
which is joined later by a small contribution from the ventral
branch of the second sacral spinal nerve. It is one of the
main cores of the Nn, ischiadicus and glutaei, and is seldom
a contributor to the Nn, femoralis and obturatorius,

In some cases, the sixth lumbar and first sacral spinal
nerves show some interchange of fibers in forming the Nn,

ischiadicus and glutaei (Figure 5: 15, 16).
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The first sacral spinal nerve (S1)

The ventral branch of the first sacral spinal nerve is
most commonly the central core of the N, ischiadicus, al-
though in some cases many of the first sacral fibers go into
the formation of the Nn, glutaeus cranialis et caudalis,
pudendus and pelvinus (See Table 1, which shows how the
various peripheral nerves derive their fibers).

The ventral branch of the first sacral spinal nerve
leaves the vertebral canal through the first wventral sacral
foramen, as a conspicuously large cord. It is directed
caudolaterally along the ventral surface of the respective
vertebra, At the mediocaudal border of the wing of the
sacrum opposite to the greater sciatic foramen the first
sacral receives the ventral branch of the last lumbar nerve,
which already includes fibers from the ventral branches of
the preceding two, or at least one, lumbar spinal nerves,
Here it also joines the ventral branch of the second sacral
spinal nerve, blending to produce a sort of plexus which
gives rise to the N, ischiadicus and Nn, glutaei, The
internal iliac vessels run on the ventral aspect of these
nerve roots, as they all course towards the foramen
ischiadicum majus,

The contribution from the second sacral nerve to the
first one appears to be given away almost wholly from the N,

ischiadicus to the N, pudendus, joining the latter at the
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F, ischiadicum minus, this being done through a constant com=-
municating branch between the N, ischiadicus and N, pudendus
(Figure 1: 16, 5: 19). This communicating branch was found

in all of the specimens examined,

The second sacral spinal nerve (S5,)

The ventral branch of the second sacral spinal nerve
emerges through the ventral foramen of the sacrum between the
second and third sacral segments, It divides at its exit
into two branches, one of which, usually the larger, joins
the ventral branch of the first sacral spinal nerve, apparent-
ly to form the N, ischiadicus; but closer examination shows
it sending some fibers to the Nn, glutaei and N, pudendus,
The second branch subdivides into two, and sometimes more,
branches; one of these joins with a branch from either the
first or third sacral spinal nerve, in the formation of the
ﬁ. splanchnicus pelvinus which participates in the formation
of the Plexus pelvinus. The other branches commonly join
the ventral branch of the third sacral spinal nerve to form
the N, pudendus or by-pass it as the N, cutaneus femoris
caudalis, or as part of the nerve to the M, coccygeus
(Figures 1: 173 2¢ 11, 12, 13§ 3: 13, 15; 11: 4, 5; Plate
1% 12, 13},

In one case, the S, spinal nerve had contributed the
larger root to the N, pudendus, and in eight cases its con-

tribution to that nerve was the same size as the contribution
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from the 83 spinal nerve,

The third sacral spinal nerve (S;)

The ventral branch of the third sacral spinal nerve is
much reduced in size in comparison to the preceding sacral
branches, It emerges from the sacral canal in the corres-
ponding ventral foramen between the third and fourth sacral
segments, It showed itself to be the outstanding root of
the N, pudendus in two-fifths of the cases, and equal in
size to the Sz spinal nerve root in slightly more than half
of the cases, about 54 percent, whereas in one case out of
fifteen examined it was negligibly small, In a few cases the
S3 spinal nerve sent a twig to join the fourth sacral spinal
nerve, and a little less frequently the fourth sacral spinal
nerve appeared to have contributed a branch that joined the
S3 spinal nerve (Figures 3, 4, 12, 16, 17). In some cases
the nerve to the M, coccygeus sprang from the S3 spinal nerve
as the latter had just emerged from the sacral canal, but
mostly, it was given off from the N, pudendus after all con-
tributions had merged (Figure 22: 8, 15; Plate 1l2), Cases
were noted, in which fibers from the 33 and S, nerves coursed
together as the N, cutaneus femoris caudalis through the
sacro-sciatic attachment of the M, biceps femoris and M,
semitendinosus,

As has already been indicated above for the 3, spinal




. N VR

33

nerve, the 53 spinal nerve contributes a branch to the N,

splanchnicus pelvinus,

The fourth sacral spinal nerve (SQ)

The ventral branch of the fourth sacral spinal nerve
emerges through the intervertebral foramen between the sacrum
and the first coccygeal vertebra, It is the smallest of the
ventral branches of the sacral spinal nerves, In most cases
this nerve, after detaching a twig to the M, sacrococcygeus
ventralis, runs caudally and ends by innerﬁating the M,
sphincter ani externus, M, levator ani and the anal skin, In
three specimens it sent a small branch which joined the S3 to
form the N, pudendus, One other mode of dispostion of this
nerve is that it receives a branch from the N, pudendus, and
the trunk so formed goes to innervate the Mm, sphincter ani
externus, levator ani, and the anal skin, Still another form
bf distribution of this nerve is that it sent off a branch
which joined the Nn, spinales coccygei with which it was dis-
tributed to the muscles of the tail (Figures 1l: 19; 2: 1l4;
3¢ 165 42 113 50 255 11s 7 12: 18; Plate s 15),

The coccygeal spinal nerves (Cy)

The ventral coccygeal spinal nerves were observed to vary
from four to six pairs, They emerged through the inter-
vertebral foramina distal to each of the first four or six

coccygeal vertebrae, They joined in the formation of the
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coccygeal nerve trunks alongside the ventral tubercles of the
coccygeal bodies, being covered by the Mm, sacrococcygeus
ventralis medialis et lateralis, They innervated these mus=-
cles as well as the Mm, intertransversarii ventralis et
dorsalis caudae, The first pair often received a branch from
the Sh spinal nerve, and it was observed in one of the speci-
mens to have detached a small branch to join that nerve of
the S; which innervated the Mm. sphincter ani externus,
levator ani, and the anal skin,

At each coccygeal segment there was a branch passing
dorsally to join a corresponding branch from the dorsal coc-

cygeal nerve trunk,

The Lumbosacral plexus (Plexus lumbosacralis)

In light of the above observations, it seems evident that

the first four ventral branches of the lumbar nerves are most
responsible for the innervation of the operational area in
the flank, although in some cases the fourth nerve may be ‘

limited to the thigh region,

The lumbosacral plexus has been observed as being formed
by the ventral branches of the last four lumbar spinal nerves
and the first three sacral spinal nerves, and in rare cases
include the fourth sacral nerve,

As was noted above on the individual nerves furnishing
communicating branches to their successive neighbors in the

initial stages of their courses, one is inclined to say that
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all of the lumbar and sacral spinal nerves join in the for-
mation of the lumbosacral plexus, But as the plexus in
question is taken to comprise the nerves which have the di-
rect responsibility of innervating the structures of the
pelvic limb, then the first statement furnishes the accent
to the lumbosacral plexus,

It was noted in 8 out of 15 specimens that the ventral
branch of the L3 spinal nerve detached a branch which
bridged over the medial aspect of the LA spinal nerve and
continued into the N, obturatorius, and thus this latter nerve
is included in the formation of the lumbosacral plexus
(Figures 4: 5; 16: 7).

As mentioned previously, Reimers (1913) described the
lumbar and sacral plexuses independently, Ellenberger and.
Baum (1943) state that the lumbosacral plexus is formed by
the last three lumbar and first two sacral nerves, while
Sisson and Grossman (1953) do not include the second sacral,
but agree with Ellenberger and Baum on the lumbar roots,
Chauveau and Arloing (1902), on the other hand, take into
consideration the last two lumbar and first two sacral nerves,

but included the last lumbar root as a sacral one,

Nerves Emanating from the Lumbosacral Plexus

and Those Preceding it

The first two lumbar nerves are included with the nerves

which precede those forming the lumbosacral plexus, These



36

nerves are considered as not taking part in the lumbosacral
plexus, although indirectly they do so through the medium of
their inconstant communication with each other and with the
succeeding nerves, Their courses and branches have been
described already, It is now appropriate to consider them as

named entities,.

N, iliohypogastricus

The ventral branch of the first lumbar spinal nerve
(Ly) is the N, iliohypogastricus., But when there are seven
lumbar nerves, as recorded in the existing textbooks (Ellen-
berger and Baum, 1943; and Reimers, 1913), the first lumbar
nerve takes the name N, iliohypogastricus cranialis, as is
also recorded for the dog (Miller, Christensen and Evans,
1964 ). and for the cat and rabbit (Langley and Anderson, 1895),

In the present investigation, a case was encountered in
which the number of lumbar spinal nerves had been reduced to
five pairs, This meant that the N, iliohypogastricus was miss-
ing anatomically, but functionally the last pair of thoracic
nerves was found to be distributed in exactly the same way as
the N, iliohypogastricus of the specimens which had six pairs
of lumbar nerves (Figure 4: Th), Reimers (1913) noted that
the reduction from seven to six pairs of lumbar spinal nerves,
and the thoracic spinal nerve increasing the series in the

thoracic region was termed the N, thoracalis accessorius,

N, ilioinguinalis

The ventral branch of the L, spinal nerve, is the N,
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ilioinguinalis, In most cases, it was seen to divide and sub-
divide making up to four branches which innervated the abdomi-
nal muscles as well as the fascia in the inguinal region and
skin of the flank, mammary glands and prepuce,

In two of the examined specimens, it formed a sizeable
contribution to the N, genitalis (N, spermaticus externus)
(Figure 4: 2 and 5), But one of these was the specimen in
which the lumbar spinal nerves had been reduced to five pairs,
In several cases, one of its branches joined with a branch
given off by the L3 spinal nerve to form, what appears to be,
a special nerve running along the lateral border of the M,
psoas major and entering either the M, obliquus internus or
the M, cremaster externus or dividing to. innervate the two
muscles at the same time (Figures 17: 2; 19: 3; 21: 3).

The two foregoing lumbar spinal nerves are the main
nerves which supply the abdominal wall, especially ﬁhe area
caudal to the umbilicus and craniomedial to the thigh, It
is in this area also that the N, genitalis and the N, cutaneus
femoris lateralis join in,

The nerves considered to arise from the lumbosacral
plexus are: the N, genitalis (N, spermaticus externus), N,
cutaneus femoris lateralis, N, femoralis, N. obturatorius,

N, glutaeus cranialis, N, glutaeus caudalis, N, ischiadicus,
N, cutaneus femoris caudalis, N, splanchnicus pelvinus, N,

pudendus, N, rectalis caudalis (N, haemorrhoidalis caudalis),
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and, indirectly, the Nn, perineales profundus et superficialis,

N, rectalis medius, Nn, scotalis caudalis et medius, N,
labialis, N, dorsalis penis, and N, clitoridis, All of the
indirect group have a tendency to be branches of the N,
pudendus, and are therefore furnished somewhat by roots simi-

lar to those which give rise to the N, pudendus,

N, genitalis (N, spermaticus externus)

The N, genitalis arises most of the time from the ventral
branch of the L3 spinal nerve, being reinforced by a twig
from the ventral branch of the L, spinal nerve in a few cases,
and most constantly by a contribution from the ventral branch
of the Lh spinal nerve, In the specimens examined, the fre-
queney of its deriving roots as mentioned above was as
follows: 1In one case it was formed by the ventral branches
of the L, and L3 spinal nerves; in two cases it was formed
by the ventral branches of the L,, Ly and Lh spinal nerves;
in twelve cases it was formed by the ventral branches of the
Ly and Lh spinal nerves, In all cases, except the one in
which it was formed by the L, and L3 spinal nerve, the
largest contribution was from the ventral branch of the L3
spinal nerve, In the exception given the ventral branch of
the Ly spinal nerve was the main root, and that of the L3
nerve was just contributory (Figures 1, 2, 3, 4).

The N, genitalis courses between the sublumbar muscles,

Mm, psoas major et minor, from which it emerges at the caudal
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third of them, about the level of the fifth lumbar vertebra,
In this position it is related to the N, cutaneus femoris
lateralis which lies caudal to it between the two muscles,
While inside the substance of these muscles it detaches a
small branch to the N. cutaneus femoris lateralis, on
emerging out of the muscles it detaches another branch to the
same nerve, and it also receives a branch from the N, cutaneus
femoris lateralis., At this point, or before, it divides into
two branches, both of which cross over the medial aspect of
the N, cutaneus femoris lateralis, but separate to enclose the
deep circumflex vessels after which they may join up again,
and, subdividing into four branches, one of which innervates
the M, cremaster externus, The second branch may terminate
in the tendon of insertion of the M, rectus abdominis in

the female, and in the male continues into the tunica
vaginalis and scrotal fascia. Of the remaining two branches,
one innervates the M, obliguus internus abdominis, while the
other continues as the N, inguinalis in the inguinal canal

to ramify in the inguinal region innervating the superficial
inguinal lymph node, mammary gland in the female, and M,
praeputialis caudalis and the prepuce in the male (Figures 1:
9, 9', 9", 9"y 2: 1, 3, 43 3: 5,7,8; L: 2; 5: 4). While
crossing the region of the inguinal lymph node the branches
of this nerve penetrate the body of the lymph node to appear

as if they were its lymph vessels,
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N, cutaneus femoris lateralis

——

This nerve had similar origins as the preceding, but its
main root was the ventral branch of the Lh spinal nerve, ex-
cept in that specimen in which the lumbar nerves had been
reduced to five pairs, in which case the L3 spinal nerve took
the lead, and was supported by the L, spinal nerve only, So
the distribution was as follows: In one specimen this nerve
was formed by the ventral branches of the L2 and LB spinal
nerves; in one specimen it was formed by the L,, L3, and Lh
nerves; in the rest of the specimens this nerve was formed by
the L3 and Lh spinal nerves., The course of the N, cutaneus
femoris lateraiis is at first parallel to that of the N,
genitalis in that they both lie in the interstices of the Mm,
psoaé ma jor et minor where it receives the contribution from
the N. genitalis and emerges from the muscle a little caudal
to the preceding nerve, On leaving the muscle the N, cutaneus
femoris lateralis receives another contributory branch from
the N, genitalis, passes lateral to it and bends sharply
ventrally and laterally at the level of the tuber coxae,
penetrates the coxal attachment of the M, obliquus internus
abdominis, or between it and the M, iliacus, and gains the
medial surface of the M, tensor fasciae latae, under which it
descends, together with the descending branch of the deep
circumflex iliac artery, It divided into two branches, then

subdivided to produce four branches which were distributed
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as previously described (Figures 1l: 6, 6'; 12: 5; Plates 1
and 8). However, two of the branches course cranial to the
thigh region as they continue downwards, gain its lateral
aspect and reach the leg just below the stifle, The other
two branches bear a course towards the inguinal region and
also send branches cranially in the fold of the flank, being
interspersed with the terminal branches of the deep circum-
flex artery. They innervate the subiliac lymph nodes in

addition to the skin of the area.

N, femoralis

The N, femoralis arises from several roots as will be
shown by the following recordings: 1In one case, in which the
lumbar spinal nerves were reduced to five pairs only, it was
found to arise from the wventral branches of the L3 and LA
spinal nerves; in seven cases it was formed by the ventral
branches of the L3, L, and Lg spinal nerves; in four cases it
was formed by the ventral branches of the Lh and Lgs spinal
nerves; and in three cases it was formed by the ventral
branches of the Lh’ L5 and Lg spinal nerves., In all, except
one case, it had the Ls spinal nerve as its main root. In
the exception indicated the I, spinal nerve was the main root,
In the three cases in which the Lg spinal nerve took part in
the formations of this nerve, only a very small twig was found
in each case,

The nerve takes an oblique course as it leaves the body
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of the sixth lumbar vertebra running laterally, and caudo=-
ventrally, at first being covered by the M, psoas major on

its ventral aspect, later by the M, iliacus in which the nerve
becomes deeply buried until it leaves the muscle about the
middle of the shaft of the ilium where the nerve crosses over
the lateral aspect of the inguinal ligament, Here it lies at
the caudal border of the origin of the M, rectus femoris,
medial to the origin of the M, vastus medialis and lateral to
that of the M, sartorius, Along this course, extending from
the cranial end of the sacrum, the course of the N, femoralis
is parallel to that of the external iliac vessels on its
medial aspect, although the nerve is inside the above-
mentioned muscles, Just before dipping in between the Mm,
sartorius, vastus medialis and rectus femoris, the N,
femoralis detaches the N, saphenus, The latter nerve descends
on the medial surface of the M, vastus medialis under cover
of the M, sartorius and emerges from the muscles at the mid-
dle third of the thigh, The N, saphenus gives off a branch

to the M., sartorius at its proximal end, but in some cases
this nerve branch arises directly from the N, femoralis,
although in one case it was also found to receive innervation
from the N, obturatorius before the latter nerve bent into the
obturator foramen, The course of the N, saphenus now lies
between the Mm, sartorius and vastus medialis, and it begins

to divide into radiating branches, innervating the skin on
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the medial aspect of the stifle region and the leg, The N,
saphenus, in one case, was seen to form a sort of plexus on
the A, saphenus while still under cover of the M, sartorius,
The N, femoralis, on entering into the space between the

Mm, rectus femoris and vastus medialis, immediately divides
into branches which innervate these muscles as well as the
other muscles of the quadratus group. In its proximal part,
it gives off about four to six muscular branches to the M,

Psoas minor and M, iliopsoas,

N. obturatorius

This nerve has almost exactly the same roots of origin
as the N, femoralis, as the following figures will show: In
one case it was formed by the ventral branches of the L3 and
L, spinal nerves; in six cases it was formed by the ventral
branches of the Lj, L;, and L5 spinal nerves; in one case it
was formed by the ventral branches of the L3, Lh Lg and Lg
spinal nerves; in two cases it was formed by the ventral
branches of the Lh and L5 spinal nerves; and in five cases
it was formed by the ventral branches of the L), Ls and L6
spinal nerves, It was the ventral branches of the Lh and L5
nerves which formed the outstanding contributions to the N,
obturatorius, the other roots giving only small twigs to it,
It was in the specimen with a reduced number of lumbar nerves

that the L3 spinal nerve added a large branch to the N,
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obturatorius, Just as the N, femoralis was covered by the

M, psoas major and M., psoas minor so also was the N, ob-
turatorius, but the latter nerve has a course almost hori-
zontal as it passes caudally and leaves the named muscles at
the cranial end of the shaft of the ilium and lies dorsal to
the tendon of insertion of the M, psoas minor, In the mid-

dle part of the shaft of the ilium it lies close to the bone
until it enters the M, obturatorius internus to which it
detaches two branches, or one branch which run in the same
direction as the main nerve, appearing on the pelvic surface

of the muscle, The parent trunk sinks into the M, obturatorius
internus about-the level of the pubic bone, and bonds ventrally
into the obturator foramen at its cranial border, and immedi-
atel& divides into several branches which innervate the Mm,
obturator externus, pectineus, gracilis and adductor, As has
been mentioned before this nerve was observed in one case to
give off a small branch to the M. sartorius before it crossed

over the pubis,

N. glutaeus cranialis

This is one of the nerves whose fibers of origin are so
intertwined with those of the N. ischiadicus and N, glutaeus
caudalis that the roots given from the standpoint of a gross
study may not be correct and should be verified by electrical

stimulation, However, separation was tried as much as was
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practicable, and the following roots recorded: In one case it
was found to arise from the ventral branches of the L3, Ly,
L5, 31 and S spinal nerves; in one case it was from the Lb=
L5, Lg, and S3 spinal nerves; in nine cases it arose from the
Ls, Lg and S; spinal nerves; and in four cases it was made up
of the ventral branches of the Lg, Lg, S; and S spinal
nerves, In the specimen which had five pairs of lumbar nerves
the L3 spinal nerve participated in the formation of the N,
glutaeus cranialis, The N, glutaeus cranialis does not
emerge as an entity, but as part of a single plexus of which
the N, ischiadicus is the most outstanding nerve arising

from the plexus opposite to the greater sciatic foramen, The
N, glutaeus cranialis leaves the cranioventral border of the
above plexus as a very stout nerve for about 1 cm, or less,
and soon divides in a radiating manner to innervate the Mm,
-glutaeus profundus, glutaeus medius, glutaeus superficialis,
and tensor fasciae latae, The nerve of the IM, glutaeus pro-
fundus runs almost horizontally along the eorsolateral sur-
face of the muscle parallel to the lateral border of the N,
ischiadicus and ap<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>