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Introduction,

A great many studies of the sympathetic nervous system of
the fowl have been done.

Tiedfaa.n.z; ?:'t.n 1810 exhibited his work on the sympathetic
system under the title "Systeme da la circulation du sang".
He described in detail the anterior cervical ganglion pointing,
out the existence of the cervical cord in the vertebral canal
and indicating the carotid plexus,

Exmnertw'(‘sla‘IO & 1811) gave a similar description of the

cervical sympathetic in some birds of prey. In addition he

pointed out the cardiac nerve arising from the first thoracic |
ganglion, !
Weber (1917) studied the sympathetic system of mammals,
birds, amphibia and fishes, He tried to establish the relatiéns
!

which exist between different groups of vertebrates as well as |

|
to confirm the wvagal and sympathetic systems in V:ertebrates andl

|

invertebrates, |
i

Then came Carus”(1828), Sedillofpi1829), Bischoff?(1832),
Swan53(1835), Mieu2(1837), Bazin"f1839), iometﬂ(‘iam), |
Bembergf(18&.2), Ritzelw(‘} 843), Sappeyw(‘l&?), Rema.k“(‘l&u.?), !
Bonsdof? (1852), Rouget' (1846), Buage’(1851/52), Semel (1860),{
Acconci (1880), Vignal (1881), Brenner'{(1883) and Onodi37(1881..).!
Some of them studied the cerebro-spinal nerves in connection i
with the sympathetic, such as Carus, Bischoff, Swan, B&zin, !
Bonsdorff and Oncdi, Some studied the innervation of certain |
organs, such as Sedillot (the action of the vagus on the diges-!

tive tube, larynx and the heart), Andrieu (the action of the |
|

vagus on the lung, voice, heart and digestive tube), Longet (the

| nerve of the voice), Bemberg & Ritzel (the nerves or the heart |

g and/
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and of the tongue), Remak (the intestinal nerve), Rouget (the
action of the sympathetic nerve on the eye), Vignal (the
innervation of the heart), Acconci & Bremner (inferior laryn-
-geal nerve), ‘
Rochas¢3(1885 - 1887) published five papers about the |
sympathetic nerves of the head, describing the “templt:ro-lacrima.ll"
nerve, the "plexus of Weber", the "carotid nerve", the connect-
ions between certain ganglia and the segmental cranial nerves.

He also indicated the existence of the ciliary plexus.

32
Magnien (1885) also did good work on the dissection of thei

head, He indicated the existence of the Vidian nerve and the ‘|

chorda tympani and the absence of the lesser guperficial petrosé.l

|
| |
nerve, [

La‘c;o"tﬂ( 1885) did not agree with the demonstrations of 'bhe%
Vidian nerve and the chorda tympani given by liagnien. i
Marage”(1887) studied the thoracic and abdominal sympa.th-’-:?.-!-.
|
etic nerves in a great number of birds and showed the variation!s
in different groups dissected by him,
Thebanlt56(1898) gave useful statements of the sympathetic ::
and parasympathetic nerves in sparrows, crows and climbers.
Szantrochﬂ(‘l927) called attention in studying the intestin%tl
nerve of chick in both anatomy and development, |
Ssinellnikowg%w%) studied the cardiac nerves with the
staining method of Worobiew and published two papers. Both

his descriptions and illustrations are useful.

It is from the above mentioned references that a general
[ idea of the sympathetic and parasyupathetic nervous systems of '
| fowls and some detailed description of certain organs has been
| done, There is however no systematic study with a detailed

|
|
|

| description/



: 2
descripntion of the entpfire sympathetic and parasympathetic
systems of the domestic fowl. It has been the endeavour of
this work to accomplish this task, Perhaps many of the
+ problems which have been encountered could have been more
easily solved and confirmed if some experimental work could
have been carried out, Unhappily time is the controlling
factor but it is hoped that scme time in the future much of

this work will be done.
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Material and Method,

The material used was the domestic fowl (Gallus).

The head of an ostrich was dissected and served the very
useful purpose of comparison, The nerves and vessels were so
much larger and more readily followed,

‘ The dissections were effected with the aid of a binocular
dissecting microscope giving a magnification of approximately
14 diameters, a pair of sharpened forceps and a fine pointed
dissecting needle,

The birds killed and bled from the sciatic artery and
immediately injected with a 10% formalin solution,

It was difficult to recognise the small nerves from the
small vessels and as a contrast the vessels were injected with
gelatine coloured with Carmine,

Embryos of the following ages 24 hr, 36 hr, 48 hr, 60 hr,
72 hr, 78 hr, 84 hr, 90 hr, 96 hr, 100 hr, 108 hr, 116 hr, 120
hr, 126 hr, 131 hr, 14 hr, 155 hr, 170 hr, 200 hr, 228 hr, 264
hr and 300 hr were fixed for 24 hours in 5% formalin after the
amnion was removed, Better results were obtained if_the
embryos were transferred to 8% formalin and kept for a week or
longer,

All the embryos were prepared by the bulk method of
Bielschowakyéexcept one which was cut in series and the section
stained by Hollande's Chlorcarmine methode

Serial sections of 10u (microns) thick were made of the
whole embryo and examined with the aid of a microscope.

Occasionally it was found expedient to examine fresh tissues,

fowls were killed and the tissue examined at once,




Description,
The Sympathetic Trunk,

There are two genglionated trunks extending along the
vertebral column, one on each side, from the base of the skull
to the end of the tail, At the anterior end of the trunk is
a big ganglion which represents the anterior cervical ganglion
of mammals and is called by the same name, but at the poster=-
ior end ther; is no ganglion representing the ganglion impar
of mammals, nevertheless the trunks of both sides meet with
each other beneath the body of the sixth coccygeal vertebra.
The number of ganglia on the sympathetic trunk including the
anterior cervical ganglion is thirth-seven (Fourteen in the
cervical part, seven in the thoracic, thirteen in the lumbo=
sacral and. three in the coccygeal), In two out of the six
subjects dissected, only thirty-six ganglia (thirteen in the
cervical part, seven in the thoracic, thirteen in the lumbo=
sacral and three in the coccygeal) were found on one trunk
and thirty-five (thirteen in the cervical part, seven in the
thoracic, thirteen in the lumbo=-sacral and two in the coccy=
geal) on the other trunk, and in still another subject there
were thirty-eight ganglia (fourteen in the cervical part,
seven in the thoracic, thirteen in the lumbo=-sacral and four
in the coccygeal) on one trunk while there were thirty-seven
(fourteen in the cervical part, seven in the thoracic, thirteen
in the lumbo-sacral and three in the coccygeal) on the other

trunk,

The anterior cervical ganglion and the ganglia related to I

the nerves of the anterior and posterior limbs are much the

|
1
largest; they arcebout 2mm in length: the thoracic segmental
ganglia from which the splanchnic nerves to the abdominal
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plexuses are derived, are a little smaller than the above=-

mentioned ganglia but bigger than the cervical segmental gang=-

lia (from the third to the thirteenth cervical segment included)

while the ganglia on the trunk in the posterior lunmbo-sacral
and coccygeal regions are the smallest,

The interganglionic cord is simple between the adjacent
ganglia of the trunk in the cervical region from the anterior
cervical ganglion to the thirteenth cervical segmental ganglion
and also in the lumbo-sacral region from the last thoracic
segmental ganglion to the eleventh lunbo-sacral segmental
ganglion, but it is double in the thoracic region fram the
thirteenth cervical to the lazt thoracic segmental ganglion,
and also in the coccygeal region from the eleventh lumbo-
sacral segmental ganglion to the last. In tracing the
sympathetic trunk, no communicating branches came into sight
until the ninth lumboesacral segmental ganglion was reached,
except in the anterior cervical ganglion,‘and the segmental
ganglia corresponding to the nerves of the thoracic and pelvic
limbs, although in two cases the communicating branches appear-
ed between the third lumbo-sacral and the succeeding segmental
sympathetic ganglia and their corresponding spinal ganglia,

In the cervical region the segmental ganglia of the
sympathetic trunk develop on the ventral rami of the cervical
spinal nerves, while in the thoracic and the anterior part of
the lumbo-sacral region they are attached to the spinal
ganglia, Generally the third cervical segmental sympathetic

ganglion is quite neer the corresponding spinal ganglion, but

the distances between the succeeding ganglia and the correspond!

-ing spinal ganglia beccme longer and longer, reaching the

maximum, /



on the medial wall of the canalis intertransversarius of the

thirteen or fourteen ganglia on the trunk of this part accord-

7

maximum, about Zmm in the thirteenth or fourteenth cervical
segment, Thereafter they gradually come nearer the corres- .
ponding spinal ganglia and are finally attached to them in
the segments from the second thorackec to the eighth lumbo-
sacral, Afterwards the ninth lumbo-sacral and the succeed=-
ing segmental sympathetic ganglia leave the corresponding
spinal ganglia again but remain connected with them by
communicating branches,

To conform with the divisions of the vertebral column,
the ganglionated trunk is also divided artificially into four
parts, cervical,thoracic, lurbo-sacral and coccygeal in that
order,

The Cervical Part of the Synpathetic Trunk,

The cervical part extends from the base of the skull to
the root of the neck, It passes through the series of fora-
mina intertransversaria of the cervical vertebrae, in company
with the vertebral artery and vein in the segments from the
first to the twelfth cervical vertebra and with the supreme
intercostal artery and vein in the segments from the; thirteenth

to the fourteenth, In the anterior part of the neck it lies

cervical air sac, but waen it passes backwards it is gradually
enclosed, in a fold which is invaginated from the medial wall

of the canalis intartran;versarius of the airesac, There are

ing to the number of the cervical vertebra, thirteen in the
bird with thirtecen cervicel vertebrae and fourteen in the bird
with fourteen cervicael vertcbrae, The first ganglion, the

anterior or superior cervical ganglion is situated on the base

of/




of the skull near the foramen lacerum posterius, while the

rest are situated against the intervertebral foramina from

which the cervical spinal nerves, from the third to the thirteen

=th or fourteenth included, issue. With the exception of the
anterior cervical ganglion and the last two cervical segmental
ga.nglié., they are fusiform in shape and arranged segmentally
in series with their {tapering ends connected to the adjacent
gamglia cranially and caudally by the interganglionic cords.

Generally between these segmental ganglia and their
corresponding spinal nerves there are no cammunicating rami,
although this is not the case with the anterior cervical gange
lion and the last two cervical ganglia, They are attached to
the ventral rami of the cervical spinal nerves in such a way
that the branches of the ventral ramus of the spinal nerve
pass through a notch on the dorso-lateral and lateral aspect
of the sympathetic gmlion. Owing to the exchanges of nerve
fibres in the notch, between the spinal nerve and the sympath-
etic ganglion, the branches of the spinal nerve can hardly be
separated fram the sympathetic ganglion, As shown in Figures
144,215 148,U4b,21, the muscular branches of the spinal nerve
to the M, longus colli and M, profundus intertransversakis are
deeply placed in the notch; superficial.to these branches is
the ventral cutaneous nerve of the neck,

The last two cervical ganglia are more developed in size
and more or less modified from the fusiform shape owing to the
double interganglionic cords attached to each end of them,

kThe muscular branches of the ventral rami of the last itwo

cervical spinal nerves supplying the M, longus colli pass

thrqugh the mazs of their corresponding sympathetic ganglia,

| that/




then, In addition to the area of attachment between the

‘and contributing to the cocrmon carotid plexus, The inter-

9

that is, the segments of these musculaxr branches passing
through the sympathetic ganglia are completely embedded in the
mass of the ganglia while the branches which ..
brachial plexus are developed so much that they are just attach
-ed to the posterior paxrt of the dorso-lateral surface of the

sympathetic ganglia instead of passing through the notches on

sympathetic ganglia and the ventral ramus of the corresponding
spinal nerve,- there are sdme fine communicating branches, 6 =
10 in number, which are arranged around the attachment area,
(Fig. 12B,22).

The anterior cervical ganglion (Fig. 5,Z1) is situated
behind the posterior wall of the external acoustic meatus and
lies on the common carotid artery just before the latter gives
off the internal maxillary artery in the foramen lacerum
posterius, It is rather a big sympathetic ganglion 2 = 2%mm
in length. It is an irregular cone or spindle-shaped, having
a rather bigger anterior end attached to the glosso-pharyngeal
nerve and a tapering posterior end elongated into the retro-

carotid trunk passing backwerd along the common carotid artery

ganglionic cord‘is attached to this ganglion at the Jjunction
of the anterior and middle third on the medio-dorsal aspect
of the ganglion, In front of the attachment point of the
interganglionic cord, the communicating branches from the vagus

join this ganglion, From the anterior end arise the internal |

carotid and the internal mexillary nerves, (Fig. 5,210,28; Fig.

64,210,Z8; Fig, 6B,210),
y The internal maxillary nerve has two heads, one arising

together/
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together with the internal carotid nerve from the medial part
of the anterior end, the other from the lateral part of the
anterior end, Between these two heads the glosso-pharyngeal
‘nerve passes through, TFrom the tapering posterior part of
the ganglion numerous small strands take origin, most of them
leading to the common catotid and occipital arteries, while one
or two go to join the hypoglossal nerve.

The interganglionic cord between the anterior cervical
ganglion and the ganglion on the sympathetic trunk correspond-
ing to the third cervical spinal nerve is rather long and
pursues a curved course, For convenience of description it
may be divided into two parts, an anterior and a posterior,
These two parts meet with each other at the point where this
cord is attached to the mentral ramus of the first cervical
spinal nerve, The anterior part lies between the . rectus
capitis dorsalis major and the M, trachelomastoideus in a
ventro=lateral direction along the base of.the skull, Abocut
mid-way between the anterior cervical ganglion and the first
cervical spinal nerve it receives the commnicating ramus from
the ventral aspect of the medulla oblongata just in front of
the origin of the hypoglossal nerve, It is ,from the ventral
aspect of the medulla oblongata :ths& arises a series of fila
radicul:aria of which the most anterior one or two arrange them-
selves in a small bundle piercing the dura mater and leaving
the skull through the lesser condyloid canal to join the :Lnter-l
gemglic:;nic cord while the rest converge to form the h;ypoglossal:
nerve piercing the dura mater and leading to the greater condy-
loid canal (hypoglossal.canal). (Fig. 24,10,9,T,22; Fig, 6A,T,

z2) |

The/
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The greater and lesser condyloid canals are two bony
canals passing through the spongy lateral occipital bone in
a direction backward and a little downward beside the basilar
part of the occipital bone, The greater condyloid canal
pursues a slightly curved course through which the hypoglossal
nerve leaves the cranial cavity, The internal orifice opens
in the posterior fossa of the cranial cavity between the
occipital condyle and the recess for the superior ganglion of
the glossopharyngeal and vagus nerves, just in front of the
margin of the foramen magnum, The external orifice is sit-
uated on the posterior surface of the skull, = ventro-lateral
to and a little distance away from the occipital condyle.
The lesser condyleid canal is smaller and rather more curved
with the concavity toward the great condyloid canal, It
conducts the communicating branch from the hind-brain to the
sympathetic trunk., The internal orifice opens in the poster-
ior fossa of the cranial cavity beside the basilar part of the
occipital.bone, in front of the internal orifice of the greater
condyloid canal, The extermal orifice is on the posterior
surface of the skull, situated ventro-lateral to the extermal
orifice of the greater condyloid canal, The position of the
greater and lesser condyloid canals and the extermal orifices
is show;x in FigureIZA,9 & 10; and Figure 2B,9a, & 10a, as E
occupied by the hypoglossal nerve and the ccmumnicating branch
respectively,

Opf_:nosite the external orifice of the greater condyloid
canal this-intergenglionic cord receives a cammmnicating

branch from the muscular branch of the hypoglossal nerve. |

This muscular branch gives off an anastomotic branch to the

dorsal/ _I
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dorsal ramus of the first cervical nerve and supplies the I,
rectus capitis ven’ir;ilis lateralis, (Fig. 6&,225.
-

The posterio:/\lries on the medial wall of the anterior part
of the canalis intertransversarius of the cervical air-sac
beside the atlas and the epistropheus, It passes round the
antero—dﬁrsal border of the M, trachelo-mastoideus to meet the
anterior part which has been described above, It receives
communicating branches from the ventral rami of the first and
second cervical nerves. No ganglia develop on the trunk
corresponding to these two spinal nerves, The fibres of the
commnicating branch from the first cervical nerve lead to
the anterior cervical ganglion and the ganglion on the
sympathetic trunk corresponding to the third cervical nerve,
wiile those of the coammnicating branch from the second
cervical nerve lead to the sympathetic ganglion corresponding
to the thiftd cervical spinal nerve only. (Fig. 24,Z,21; Fig.
5,2)e

The Thoracic Part of the Sympathetic Trunk,

On the thoracic part of the sympathetic trunk there are
seven ganglia com*esponé.ing to the semen thoracic spinal
nerves, (Fig, 24). In fact, the thoracic part of the sym-
pathetic tnmk‘my be subdivided into three divisions, cervical,
thoracic and abdominal, The cervical division containing the
first two thoracic sympathetic ganglia is enclosed in a fold
which is invaginated from the medial wall of the thoracic part
of the canalis intertransversarius of the cervical airesac in
the same way as the cervical part of the sympathetic trunk is
enclosed in the fold which is invaginated from the medial wall

of the cervical part of the canalis intertransversarius, The

fold/



spinal genglia and with the apex ventral en2 elongated into the

sympathetic ganglia, (Pig. 2D,U%a,21). The interganglionic

/3

fold is continuous with that in the cervical region, The
thoracic division, containing the third, fourth and fifth
thoracic sympathetic ganglia, lies on the lateral side of the |
third, fourth and fifth thoracic vertebrae and is covered by
the costal pleura, The ebdominal division, containing the
last two thoracic sympathetic ganglia, lies on the lateral
side of the last two thoracic vertebrae under cover of the
reritoneum,

The first thoracic sympathetic ganglion is as well
developed and has the same irregularly stellated shape as the
last cervica]: sympathetic ganglion, It is attached to the
ventral ramus of the first thoracic nerve, which contributes
to the brachial plexus, Around the area of attachment there
are 8 = 10 commnicating branches connecting the sympathetic
ganglion to the ventral ramus of the spinal nerve, The
muscular branch of the spinal nerve which passes through this
sympathetic ganglion to the M, longus colli is small, The
cardiac nerve arises from this ganglion., (Fig. 12B,21,22,2ZL4,
Uho; Fig. 15,21,24). |

The second thoracic sympathetic ganglion is smaller than
the first one and is spindle-shaped with its axis in a cranio=-
caudal direction, It is attached to the ventral ramus of the
second thoracic spinal nerve near the spinal ganglion,

The last five thoracic sympathetic gangliea are cone-

shaped with the base dorsal aud attached to the corresponding

splanchnic nerves, In a well fixed spécimen a distinct margin

|
can be seen between the upper white spinal and the lower greyish

cord/ f
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cord is double. That between the first and the second
thoracic sympathetic ganglia is rather thick, one part passing
above and the other below the costo-central joint, That
between the a.d;]a,c':ent ganzlia of the last five ganglia is
s;.ender, one part passing above the costo=central Joint and
connecting the posterior part of the 'baéa of the sympathetic
ganglion (or the posterior \tapering end of the second thoracic
sympathetic ganglion) to the anterior part of the base of the
next sympathetic ganglion, while the other passés below the
same joint, connecting the apex of the sympathetic ganglion
(or the ventral aspect of the second thoracic sympathetic
gangliop) to the anterior part of the base of the next.(Fig.
24,2).

The Iunbo-sacral Part of the Symoathetic Trunk, (Figs. 1,

31 & 32).

Since the lumbar and sacral vertebrae are merged into one
bony mass and no distinction can be made between them, the
segment of the sympathetic trunk in this region is called the
lumbo=-sacral parte There are usually thirteen ganglia on the
sympathetic trunk in this part when the number of the lumbo=-
sacral spinal nerves is fourteen, for the two sympathetic
ganglia corresponding to the seventh and eighth lumbo-sacral
spinal nerves are merged into one, In some cases a ganglion

appears on the trunk between the ganglia which correspond to

the adjacent lumbo-sacral spinal nerves and therefore fourteen |
|

or fifteen ganglia may be present. These ganglia are irreg J

|

arly spindle-shaped with an anterior and a posterior end link= |

ing the adjacent ganglia by the interganglionic cords. Those
* connected to the spinal nerves which contribute to the lumbo=-

i
|
|
|
|
sacral/ |
!



|5

'.sacral plexus are more developed than the rest, but neverthe-
less the splanchnic nerves derived from them are very small,
The first lumbo-sacral sympathetic ganglion is attached to
the corresponding spinal ganglion, the second lumbo=-sacral
sympathetic ganglion is also attached to the lower part of the
spinal ganglion or to thelventral ramas of the spinal nerve
near to the ventral part of the spinal ganglion. (Fig. 32,I1S1).
The third and fourth begin to leave the spinal ganglion and
are either attached directly or connected by several very
short comminicating branches to the ventral rami of the
corresponding spinal nerves, The fif'th, sixth, seventh and
eighth begin to leave the ventral rami of the corresponding
spinal nerves but are still attached to them by one, two,
three or more communicating branches, On the sympathetic
trunk these ganglia are so closely placed that the fourth,
fifth and sixth are attached to each other to form a.swollen
band with constrictions indicating the interganglionic cords

and the genglia corresponding to the seventh and the eighth

Jumbo-sacral spinal nerves are merged to form a single ganglio?.

The ninth, tenth, eleventh, twelfth, thirteenth and fourteenth,

1

are far from the corresponding spinal ganglia but are still *

connected to the ventral rami of the spinal nerves by long
commnicating branches, (Figs. 2E,31, 32). The inter-

ganglionic cords are single but those between the last twb,
three or four are doubie. Between the two bumdles of the g

double cord the sacral artery passes,

The Coccypeal Part of the Sympathetic Trunk. (Fig. 1B).

It pursues a course backward along the ventral aspect of |

the coccygeal vertebrae beside the middle coccygeal artery. !

There/ 1



16

There are three or four ganglia on the sympathetic trunk
connected by slender communicating branches with the ventral
rami of the corresponding spinal nerves, Behind the last
sympathetic ganglion the sympathetic trunk is usually connect-
ed by a commﬁnicating branch to the coccygeal nerve, arising
from a position on the trunk similar.to that of a sympathetic
ganglion,

Finally the sympathetic trunk splits into a mediai and

a lateral branch on the ventral aspect of the fourth or fifth

coceygeal %ertebrae. The lateral branch leads to the lateral|: ..

aspect of the tail, The medial branch which is destined to
b%distributed to the ventral aspect of the tail converges to
meét its fellow from the opposite side on the median line on
the ventral aspect of the fifth or sixth coccygeal vertebra.
No ganglion representing the ganglion impar in mammels has

been found. (Fig. 1B).

The Peripheral Nerves,

The peripheral branches of the sympathetic nervéus
system usually join the branches of the cerebro-spinal nerves
to form common stems, or anastomose with each other and with
the branches from the cerebro-spinal nerves to form plexuses
with ganglia interposed within them, either outside or within
the organs to which they are distributed, Therefore, the
sympathetic nerves and cerebro-spinal nerves are described

together. It is convenient to describe this nervous system

topographically in the following regions, l
f
The Sympathetic & Parasymoathetic Nerwves in thes Cephalic !

|

Region, : !
and bata A mlp.,p:fwrtc !

Of the sympathetic nerves in the head, only the following

nerves/
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nerves and ganglia which are distxr'ibuted to the intrinsic
muecles of the eye=ball, to certain blood vessels and sinuses,
to the salivary, nasal, Harderian and la.crymal glands, and to
the mucous membrane of the oral and the nasal cavities, of the
pharynx and larynx, are dealt with in this paper. They are
the ciliary ganglion and the ciliary nerves, the internal
maxillary nerve, the lesser superficial petrosal nerve and the
infratemporal plexus, the intermal carotid nerve and the caver-
nosus plexus, the Vidian nerve, the spheno-palatine ganglion
and the ethmoidal ganglion, the chorda tympani of the facial
nerve, the maxillary nerve, the lacrymal branches of the max-
illaxry nerve, the nerve to the angle of the mouth of the
mandibular nerve, and certain branches of the glossopharyngeal
nerve,

The Ciliary Ganglion and the Ciliary Nerves,

The ciliary ganglion is a big ganglion, as big as the
anterior cervical ganglion, about 2-2% mm in length. It lies
in the posterior part of the orbital ca;vity on the optic sur-
face of the M, rectus lateralis and the lateral border of the
M, rectus wventralis, with the abducent nerve on its lateral
side and the internal ophthalmic artery on its medial side.

t is situated lateral and a little ventral to the optic nerve.
It is pear-shaped with the base attached to the proximal paxt .
of the ventral branch of the oculocmotor nerve and the apex
elongated into the greater ciliary nerve., (Figs. 5 & 13,C6). |

The sympathetic fibres joining the ciliary ganglion are
derived from the Vidian nerve, They pass,as a delicate twig

from the superior branch of the Vidian nerve, upward on the

orbital surface of the l, rectus ventralis to Jjoin the ciliary

ganglion/



Onthe apical part of the ciliary ganglion, it receives a com=-

" the sclera and the chorioid they are united with the branches

[3

ganglion directly or by way of the vantral ramus of the oculo-
motor nerve, In the latter case the bundle of the sympath-
etic fibres may be traced to the ciliary ganglion by separating
it from the fibres of the oculomotor. (Fige 13B,223).

The greater ciliary nerve (N, ciliary majg;si including
the apical part of the ciliary ganglion, shows an S-shaped

double curve, On the level of the proximal curvature, really

municating branch from the muscular branch of the abducens
which leads to the M, pyramidalis, while on the level of the
distal curvature it receives a rather large communicating
branch, 'bhe:;:iliaxy longus, from the ophthalmic division of
the trigeminal nerve, (Figé.. 5& 13,E1)s It pierces the
sclera in coipany with the intermal ophthalmic artery at a
point lateral and a little ventral to the entrance of the

optic nerve and then pursues a way forward between the sclera

and the chorioid, within the ventro-lateral quarter of the

eye=ball, In its course between the sclera and chorioid it
ramifies agein and again until there are 5 = 6 terminal branchfgs
in the circumference of the ciliary muscle. (Figs. 12C & D,C?).!
The smaller ciliary nerves (Nn, ciliary bre\:rt‘:,) (Fig. 13,
C7). In addition to the greater ciliary nerve there are
usually two smaller ciliary nerves arising from the ciliary
ganglion proximal to the entrance of the communicating branch |
(N, ‘ciliary longus) from the ophthalmic division of the tri-
geminal nerve, These smaller ciliary nerves penetrate the

sclera in the triangular area between the optic nerve and the

arcuate tendon of the M, pyramidalis, In the space between

of/



 are found arising from the annular plexus {plexus ganglionsus-

of the greater ciliary nerve.

In the circumference of the ciliary muscle, the terminal
branches of the ciliary nerves, 5 or 6 in number, ramify and
anastomose with each other in the ventro-lateral quarter of the.
eye=ball, arranging themselves into two bundles which extend
in a clockwise and an anti=clockwise d@irection arocund the |
periphery of the cofnea, and finally meet with each other on
the medial side of the cornea, (Fig, 12C,C7 & c;,'a). The
anmular plexus {plexus—ganglionsus-ciliaris) thus formed is
flat and divides the ciliary muscle into two layers between
which it lies, (Fig. 12E,C7a)e As the muscle fibres arising
from the corneo-=sclerotic Junction and the internal surface
of the scleral ring pass meridionally to be inserted on the
cﬁorioid and the sclera, the nerve bundle of this annular
plexus appear as crossing the muscle fibres at a right angle,
(Fig. 12C & E,C7a)s Under the low power dissecting microscop%
of 14 diameters, no ganglion has been founa in this plexus,

In the ventro-lateral quarter of the eye-ball two branchaé

-eiliaris) within the ciliary muscle and leading to the iris,
Cne is thicker and shorter than the other, The thick one

divides in the periphery of the iris into two branches which

enter the iris and pursue a course within the muscle in a clock

|
-wise and an anti-clockwise direction., The slender one passes,
in company with the internal ophthalmic artery, to the space

between the ciliary muscle and the chorioid where it too

separated from each other and run in a clockwise and an anti-

" clockwise direction, following the course of the two terminal

divides into two branches, These two branches are also i
i
1
|
|
|
branches/ !

|
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branches of the internal ophthalmic artery, around the peri- .
phery of tﬁe iris, In this case they may be traced socme
distance into the dorso-lateral and medio-ventral quarters of
the eye-ball respectively before they enter into the muscle of
the iris, (Figs. 12D & E,C7b).

The Internal Maxillary Nerve, the lesser Superficial

Petrosal Nerve and the Infratemporal Plexus,

Before describing the intermal maxillary nerve, the lesser
superficial petrosal nerve and the infratemporal plexus, I
shall mentior the intermal maxillary artery and the internal
maxillary plexus, to which the intermal maxillaxry nerve, the
lesser suparficial petrosal nerve and the infratemporal plexus
are closely related, As there is no artery in the fowl which
corresponds to the external carotid artery in mammals, the
internal maxillery artery (external oPhthalmiéi carotico=
cephalig) is given off directly from the common carotid artery
in the foramen lacerum posterior (jugular foramen), It passes
forward through an arcuate bony cvanal to the infratemporal fossp
where it gives off several branches which are corresponding to

the extermal ophthalmic, deep temporal, middle meningeal,

masseteric and inferior alveolar arteries, 2 C‘oncernf.m'g
its origin and ramifications this artery - dou‘otless?'rapresentsl-

* the internal maxillary artery in mammeals, The arcuate 'bom!;'
canal which lodges this artery is then called the maxillary
canal,

Diagram 'A' indicates the position of the maxillary canal,

This arcomte canal is situated in the}-nedia.l wall of the tympanic
|

cavity just above the tympanic recess into which fenestra vestibuli

and fenestra cochleae open, Its anterior orifice opens in the

posterior/



artery and its collateral branches = external ophthalmic,

2|

posterior part of the infratemporal fossa under the temppp-
quadratal joint, and its posterior orifice is situated in the
f;o;'amen lacerum posterior just above the posterior orifice

of the carotid canal, In Pigure 2B,k indicates the position
of the posterior orifice of this bony canal occupied by the

internal maxillary artery.

Diagram 'A',
e -——-23
.ﬁ._ s o _.__3
R
e ——
1. Maxillary canal, 2, Pirst part of the facial
'cana-lo
2a, Second part of the 2b. Ampulla lodging the geni-
facial canal, culate ganglion,
2c, A bony canal for the 3. Bony canal for the internal
greater superficial maxillary nerve,
petrosal nerve, 4. Tymoanic recess.

The internal maxillary plexus (rete temporale de I‘Ia.!'mf'-3
rete mirabile oPhtha.licﬁﬁi‘?plexus temporéii‘:) is a comparative
-ly large network of small blood vessels and is not in the
form of a rete mirabile, It lies in the infratemporal fossa. |
On its lateral side is the superficial part of the masseteric
muscle and the otic process of the quadrate bone; on its medial
side is the deep part of the Masseteric muscle, the orbital
process of the quadrate bone, the dorsal aspect of the spheno=-
quadrato-pterygoid muscle, the temporal bone and the temporal |

wing of the sphenoid bone,

Blood enters into this plexus from the internal maxillary

deep/
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deep temporal, middle meningeal, masseteric and the inferior
alveolar etc, = by numerous twigs, of which two are consider=
“able in size, One arises in a common stem with the deep
temporal and the middle meningeal arteries from the internal
maxillary artery in the posterior part of the infra-temporal
fossa, while the other arises from the external ophthalmic
artery just before it leaves the infra-temporal fossa to the
orbita, (Fig. 7B,Kk2).

This vascular plexus is drained by several veins. They
are the deep temporal, the superficial temporal, the veins in
company with the ophthalmic and the naso-ciliary arteries and
the veins connecting this plexus to the simuses of the dura
mater, The largest is the deep temporal vein which passes
downwards between the deep part of the masseteric muscle, the
mandibular division of the trigeminal nerve and the orbital
process of the quadrate bone anteriorly and the spheno-
quadrato-pterygoid muscle and the medial end of the pterygoid
bone posteriorly, draining the plexus to the internal maxillar;
vein, (Fige 5,1'; Fige 7,1'). ° The tributaries of the super=
ficial temporal vein draining this plexus are racher small in
size and four or five in nmuber. One of them passes upward
in company with the deep temporal artery, piercing the
masseteric muscle to the temporal region where it becomes the
stem of the superficial temporal vein by union with other
tributaries. Two of them pass backwerd across the otic
process of the quadrate bone, one on each side, and join the
supérficial vein on the anterior rim of the tympanic cavity.
One ot two pass forward under cover of the superficial part

‘of the masseteric muscle and then turn backwards round the

anterior/
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anterior border of the latter to join the superficial temporal
vein under the auricular process. (Figs. 3, 4 & 7,8'1). The
veins in campany with the external ophthalmic and the naso=cil
5 Corresponding
-iary arteries are double, one on each side of theAartery-“.
They drain the plexus into the #ntermal maxillary vein in the
orbital cavity. (Figs. & & 5, 0,9). Of the veins which
connect this plexus to the sinus in the dura mater, one passes
_backward along the dorsal side of the maxillary-mandibular
anferior
division of the trigeminal nerve, through the foramen Tacerum
(preotic forameﬁ) into the cranium and empties into the superior
petrosal sinus of the dura mater at the level of the semilunar
ganglion of the trigeminal, (Figs. 6B & fﬁ;. The superior
petrosal sinus is lodged in a semicircular groove on the
cranial surface of the petrous temporal bone around the superior
semicircular canal, (Figs. 4, 5, & 6A,w). and is, in turn,
drained by a tributary of the occipital vein through the
mastoid foramen. (Fig. 2B,b1). One passes upward and , as
the dorsal cerebral vein in mammals, penetrates the squamous |
temporel bone in the temporal fossa, in company with the middle
meningeal artery; and joins the transverse sinus of the dura
mater in the cranium, Still another one runs backward into |
the internal maxillary canal and pierces the temporal bone to
Jjoin the transverse sinus of the dura mater in the cranium,
(Fig. 613,}:5’.
In a specimen injected through the sciatic artery with red

coloured gelatine, the gelatine is found in the form of small
E red globules in the deep temporal vein and the tributaries of ;
the superficial temporal veins mentioned above, but this cannot

_ drain
be demonstrated in the veins which/the cepillaries elsewhere,

y
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In an Ostrich the infra-temporat plexus becomes a caver=
; infernal masiilary
nosus sinus in the temporal region under the skin,
: 43
The Internal Maxillary Nerve, (Temporo-lacrymal) (Figs. 5

& 64,28),

It is a sympathetic nerve reserving the name of internal
maxillary for it pursues a course along the internal maxillary
artery in the maxillary canal, Jjust as the sympathetic nerve
which runs in company with the intermal carotid artery in the
carotid canal is designated the intermal carotid, It arises
by two heads from the anterior cervical ganglion, as mentioned
above in relation to the description of the latter, one from
the lateral.part of the anterior end of the ganglion while the
other in a common stem with the internal carotid nerve from the
medial part of the anterior end of the ganglion, These two
heads pass forward, one on each side of the glossopharyngeal
nerve and unite together to form a stem in the foramen lacerum
posterior or in the small bony canal which is situated dorsal
to the maxillary cenal with its posterior orifice opening into
the foramen lacerum posterior and its anterior orifice opening
into the mexillary canal, In Figure 2B, the posterior orifice
is shown as occupied by the internal maxillary nerve. (Z8).

In the posterior part of this small canal it receives the

superior branch of the tympanic nerve which passes forward into
this canal through the posterior orifice, In the anterior p&;t
of this canel it is combined with two anastomotic branches of
the anterior cervical ganglion, one from the facial nerve and |
the other from the glossopharyngeal. Then it advances throug%
the anterior orifice into the maxillery canal. In the middle|

paxrt of the maxillary canal, above the tympanic recess where {
|
the/ i
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the maxillary canal is confluent with the facial canal, the
internal maxillary nerve accompanies with or is rather attach
-ed to the facial nerve, (Fig., 6A,P,Z8), but it can be separa-
ted’artificially from the latter., At the level of the anter-
ior wall of the tympanic recess, where the facial nerve turns
downward and medially to the geniculate ganglion, it leaves
the facidl nerve and continues its course forward)breaking-up
into 3 = 5 terminal branches on the dorso-medial wall of the
maxillary canal. (Fig. 6A,29). The lowest of these terminal
branches is usually the largest which passes through a fissure
in the medial wall of the maxillary canal and joins the anasto
-motic branch fram the geniculate ganglion of the facial nerve
to form the lesser superficial petrosal nerve. (Fig. 6,P2).

The superior branch of the tympanic nerve of the glosso-
pharyngeal passes forward and upward crossing the lateral side
of the terminal part of the common carotid artery to the
posterior orifice of the small bony canal situated dorsal to
the maxillary canzl, In this canal it joins the internal
maxillary nerve., (Figs. 5 & 6,R2),

The anastomotic branch of the facial nerve (Figs. 5 & 6,P2)
which may_be called the facial root of the lesser superficial
petrosal nerve, arises from the geniculate ganglion and passes
through a small canal in the ventral wall of the maxillary
canal, dorsal and anterior to the geniculate ganglion, into a
compact fibrous membrane which contributes to form the latero-

ventiral wall of the anterior part of the moxillary canal, Th

— 1

bony wall of the maxillary canal is thin and incomplete., The

anterior part of the latero-ventral wall betweem the tympanie
i
récess, which leads to the fenestra vestibuli and the fenestra |
|
cochleae/ |
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cochleae, and the infra-temporal fossa.usually shows a notch
j\-zhich is filled up by a menmbrane of compact fibpous tissue.
In this membrane it unites with the chorda tympani to form a
cOI;mon trunk leading forward until near the anterior end of
the maxillary canal it leaves thglrt‘;-;:;pani and turns to the
ventro-medial wall of the maxillarxry canal to join one of the
terminal branches of the internal maxillary nerfe, forming

the lesser superficial petrosal nerve,

The Lesser Superficial Petrosal Nerve,

As mentioned above, this nerve does not quite represent
the nerve of the same name in mammels, It is formed by the
union of a branch of the internal maxillary nerve with a
commnicating branch from the facial nerve while:}LI:he lesser-
superficial petrosal nerve in memmals is formed ﬁy the union

of a stem derived from the tympanic plexus with a communicating

branch from the facial, (Figs. 5 & 6,P2).

43
The InfrastdrsorallPlexuds{External ophthalmic plexus,

Plexus of"-’u‘ebe?). (rig. 7B).

In the anterior part of the maxillary canal and the
posterior part of the infra-temporal fossa, the terminal branch
=¢s of the intermal maxillary nerve and the lesser superficial
petrosal nerve ramify repeatedly on the medial aspect of the
in‘berna.:L maxillary artery.

It is observed in the vascular plexus, the terminal

branches of the internal maxillary nerve and the lesser super=

‘ficial petrosal nerve joip the maxillary and the mandibular nezl*ves

and their collateral branches, lMost of them join the nerves

of the trigeminal on the medial side of the internal maxillary |

artery and its collateral branches while some, as shovm in

Figs 78,/




‘ with the lacrymal branches of the trigeminal nerve, In the
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Fig, 7B, cross over the external ophthalmic artery before they
Jjoin the maxillary nei've and its collateral branches.

The branches which are destined to be distributed to the
lacrymal glandr are slender, They pass forward through the

vascular plexus to the 1adi-,ymal gland individually or united

gland they ramify and anastomose to form a plexus with ganglia
interposed in it.

The finer collateral nerve filaments from the terminal
rami of the internal maxillary nerve and gimilar filaments
from the lesser superficial petrosal nerve with some fine
fibres from the trigeminal nerve anastomose to contribute a
rich plexus of nerve within the vascilar plexus, Delicate
fibres of the nervous plexus are mixed and tangled with the
small vessels of the vascular plexus, Small ganglia are
found here and there on the delicate fibres among the small
vessels,

Two or three branches of the internal mexillary nerve
run along the external ophthalmic artery and then along the
neso=ciliary artery, around the dorsal border of the M, rectus
lateralis, to the posterior aspect of the eye-=ball, In their
course they are connected together with anastomotic branches.

In the space between the M, rectus lateralis and the eye-ball

an anastomotic branch is given to the musculer branch of the
abducence, which is destined to supply the M, guadratus, Thi
anastomotic branch was found in one bird only but was not
verifiea iﬁ other preparations.

The Internal Carotid Nerve and the Cavernous Plexus,

43
The internal carotid nerve (Carotid cephalic) is greater

in/

|
|




_ the glossopharyngeal nerve and the terminal part of the common
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in size than the internal maxillary nerve., (Figs. 5 & 6,210).
It axrises from the medial part of the anterior end of the
anterior cervical ganglion in a common stem with the medial
head of the intermal maxillary nerve, In the foramen lacerum

posterior it passes forward and downward, crossing obliquely

carotid artery to the carotid canal, In the carotid canal
near the posterior orifice it receives the inferior branch of
the tﬁmp&nic nerve of the glossopharyngeal on the dorsal aspect
of the internal carotid artery., TFollowing the curvature of
the carotid canal, it pursues an S-shaped course on the dorso=-
lateral aspect of the internal carotid arteyy. The cavernous
sinus which encloses the internal carotid artery in the cranium
and in the carotid canal drains into the occipital vein through
the posterior orifice of the carotid canal, (Fig. 6B,b' *Ye
The ix;'ternal carotid nerve gives off collateral branches to
form the cavernous plexus within the cavernous sinus,{Fig. 6B,
z21),

In the anterior part of the carotid canal, above the
ms‘_cachia.n tube, the internal caroti..d. nerve unites with the

petiosal
greater superficial nerve of the facial to form the Vidian

W

nerve which divides into a superior and a inferior branch befor
it leaves the carotid canal., Trom the superior branch of the
Vidian nerve, a considerable branch arises, which runs along

the intermal carotid artery into the cranium, Lt seems to be a

carotid

contimation of the internal/merve, (Fig. 6B,P5,210,211,212, &
Z14)e In the cranial cavity after giving collateral.branches :
to the cavernous sinus and the pituitary body it follows the

internal carotid artery to the brain, The abducent nerve lies

in/ 1‘




" found,

~of fibres derived from the greater superficial petrosal nerve.

<9

in a bony canal beside the cavernous simus and the oculomotor
passes through the wall of the sinus, but no anastomotic bra-
nch from the internal carotid nerve was noted to either of
these nerves, In one bird an anastomotic branch was found
between the internal parotid nerve and the trigeminal nerve,
which pursues a long course in a compact bony tube passing
through the spongy bone of the basi=-sphenoid, Shis—inverasdt
earotid-nerve—joins-the_semilunar ganglion of the trigeminal
nerve, The microscopic preparation of the anastomotic nerve

fibre is nonmyeliated., This anastomotic branch is seldom .

The Vidian Nerve, the Ethmoidal Ganglion and the Spheno-

palatine Ganglion,

The Vidian nerve (Figs. 5 & 6B,211) is formed by union of
the internal carotid nerve of sympathetic and the greater
superficial petrosal nerve of the facial, It passes downward
and forward in the lateral wall of the cavernous sinus follow=
ing the internal carotid artery., Before it leaves the carotid
canal, it divides into a superior and an inferior terminal

branch, The inferior branch is mainly, if not all, composed

If fibres from the internal carotid nerve are present, they

may be recognised by their darker colour,

The Superisr Branch of the Vidian Nerve, (N, naso-

palatinusi Ramus superior N, sympathetic carotico-cephalici? |
i,
N. orbitaire). (Figs. 5, €B & 11B,212).

It passes through the pterygoid canal to the base of the

skull under cover of the 1, spheno=-pterygo-quadratus and

posterior to the spheno-pterygoid joint, in ccr@}ﬁy with
v |

buceinator/ |
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given off a slender branch whieh runs upward on the orbital
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buccinator artery and the communicating vein between the
buccinator vein and the cavernous sinus, (The buccinator artery
is a branch from the intermal maxillary artery in mammals, but
in birds it arises from the internal carotid artery)s It can
now be traced over the spheno-pterygoid jJjoint forward, at first
lin company with the buccinator artery and the vein mentioned
above, and then along the medio-dorsal aspect of the internal
maxillary vein to the orbita, In the orbital cavity it leaves
the inftermal maxillary vein to the dorsal border of the Harder
-ian gland along which it continues its course forward until
it joins the ethmoidal ganglion on fhe anterior wall of the
orbita,

The collateral branches are as follows:=-

1. Branch to the cranium, In the carotid canal, the
superior branch of the Vidian nerve gives off a branchfconsid.ei'
-able &p size, leading along the internal carotid artery to
the cranium, which has been mentioned above and regarded as
the continuation of the internal carotid nerve. (Fig., 5,210).

2 Branch to the ciliary ganglion, In the orbital

cavity, on the medial aspect of the internal maxillary vein it

and

surface of the M, rectus ventralis to join the ciliary ganglior:;
directly:through the ventral branch of the oculcmotor nerve.
(Fig. 13B,223).

3. Anastomotic branch to the ventral branch of the
oculomotor nerve. There is an anastomotic branch between the

|
|
i
|
|
!i
Vidian nerve and the oculomotor nerve, From the superior !

branch of the Vidian nerve on the medial surface of the intema;l

maxillary vein a fibre arises to join the wventral branch of the
|
|

oculomotor nerve j:x.'n" zz_{?cr the ventral branch of +he 1.

R S
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oculomotor nerve crosses the lateral face of this vein and

immediately above the joining of the Vena Corticosa and the
vein draining the Harderian gland to the internal maxillary
vein, (Fig. 5).

L, Branches to the periorbita, When the Super{ar branch
of the Vidian nerve runs along the dorsal border of the
Harderian gland, it gives 2 = 3 collateral branches to the thin
periorbita between the interorbital septum and the M. rectus
medialis, In the periorbi‘l;a they ramify and are connected
with each other to form a network with great meshes. One of
the branches, (Pig. 5,222) is considerable in, size and is
situated in front of and parallel to the segment of the intermal
maxillary vein when this vein runs on the orbital surface of
the M, rectus medialis, This branch is destined tdé be distri
=buted to the distal part of the naso-ciliary artery and its
two terminal branches, after giving an anastomotic branch to
join the trochlear nerve., The branches on the anterior
meningeal artery may be traced to the dura mater,

5 Branches to the Harderian gland, Many branches are
given off to the Harderian gland.

6. Anastomotic branch to the ophthalmic nerve. In the
anterior part of the orbita a thick anastomotic branch is
given off to the ophthalmic nerve just before it joins the
ethmoidal ganglion,

The Inferior Branch of the Vidian Nerve. (Remus pterygo-

Ramus ; 5 mPaHn. & 43 |
platinus, znferior N, carotico=-cephalic, Branche interne.)

(Figs. 5, 6B & 11B,214).

This branch leaves the carotid canal by the pterygoid

canal in company with a branch of the internal carotid artery,

| which/
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which supplies the pharynx, and a vein which connects the
buccinator vein to the cavernous simus in the carotid canal,
After leaving the pterygoid canal, it follows these vessels,
forward and downward on the ventral aspect of the spheno-
pterygoid joint to the posterior angle of the palatine bone,
Then it runs forward and a little upward on the dorsal aspect
of the palatine bone, near and parallel with the ventral
border of the interorbital septum until it Jjoins the sphenos
paltine ganglion in front of the chonial notch of the palatine
bone,

The collateral branches of the inferiér branch of the
Vidian nerve are as follows:=-

1 Branches to the Eustachian tube and the spheno-
' Prerygcinf-

pterygoid glands, On the ventral aspect of the spheno-palatine

Joint, small branches, 5 = 8 in number, arise going to the
Eustachian tube and the spheno-pterygoid glands which are
aggregated into one or two groups in the roof of the pharymx
beside the common opening of the Bustachian tubes, The branch
to the spheno-pterygoid glands is the most anterior and the
largest of these branches. (Figs. 5 & 11B,Z15a,Z215b).

2., The posterior palatine nerve. (Figs. 5, 8 & 11B,216)
On.the anterior aspect of the spheno—égggg;;e Jjoint, or on the

medial side of the posterior angle of the palatine bone, the

posterior palhtihe nerve is given off from the inferior branch

L

of the Vidian nerve, It passes over the medial or the lateral
aspect of the posterior angle of the palatine bone and then
pursues an arcuate course laeding forward, downward and later=-
ally on the palatine glands from the posterior part of the

medial group to the anterior part of the lateral group. It is

distributed/
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distributed to these glands, Anastomotic branches are given
to the nerve to the angle of the mouth behind the gland at the
ang}a of the mouth, (Fig. 5,216).

The Ethmoidal Ganglion, (Ofbito-nasalis (Figs. 4 & 5,13a)

(]

It lies in the anterio=-dorsal paxrt of the orbita between
the enterior part of the Harderian gland and the anterior part
~ilaginous wall of the orbital cavity and is situated ventral
to the ophthalmic nerve, where the latter gives off the frontal
nerves (Nh.palpebrale:) and the lateral nasal nerve, It is al
large irregular ganglion about 1 mm in length and stellate in
shape, It is comnected dorsally with the ophthalmic nerve
by two or three thick and short communicating branches and
ventrally with the spheno-palatine ganglion by a long com=-
municating branch, which will be described later, while the
superior branch of the Vidian nerve comes to join it at its
posterior parts In addition to these anastomotic branches
and the superior branch of the Vidian nerve, a lot of small

L4
nerves arise from thés ganglion., Some of them are distribute

<

to the periorbita in the anterior part of the orbita, some
pass dowmward to the Harderdidn gland, some run upward and for-
ward to the medisl canthus and the nasal glend (Glandula
frontalig) individuallj or united with branches from the
lateral nassl or frontal nerves, and still some penetrate the
anterior certilaginous wall of the orbita or join the olfactory
nerve leading to the nasal cavity and are distributed in the
mucous membrane chiefly on the ethmoidal turbinate,

The Spheno-palatine Ganclion,

The spheno-palatine ganglion lies in a fold of mucous

membrane which is invaginated into the maxillary sinus in front

.of/
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of the chonial notch of the palatine bone., (Fig. 5,213b).

In this fold it is situated medial to the maxillary nerve
which passes through this fold from the periorbita. to the
lateral wall of the nasal cavity. It is a little smaller
than the ethmoidal ganglion, about 1 mm in lengbh, and is some
-what triangular in shape., At the posterior end it receives
the inferior branch of the Vidian nerve, At the anterior end
it gives off the medial naso-palatine nerve and an anastomotic
branch leading to the ethmoidal ganglion, while in the ventral
aspect it gives off a thick stem_leading‘to the lateral wall
of the nasal cavity to join thgfzggggnal branch of the maxillary
nerve forming the lateral naso=-palatine nerve,

The anastomotie branch (Fig. 5,217) pursues a long course
from the spheno-palatine ganglion to the ethmoidal ganglion,
It penetrates obliquely the anterio-ventral part of the peri-
orbita into the orbital cavity, Tt then crosses the anterior
border of the MMycobliquus ventralis and runs upward between the
anterior cartilaginous wall of the orbita and the anterior
part of the Harderian gland to join the ventral aspect of the
ethmoidal ganglion, In its course, collateral branches are
given off to the periorbita and Harderian glands,

The lateral naso-palatine nerve (Figs. 4 & 5,219,J4; Fig.
12A,J4) is formed by union of the stem derived from the spheno
-palatine ganglion and the ventral termﬁnal branch of the maxil
~lary nerve., It passes downward and forward on the lateral

wal of the nasal cavity, under cover of the mucous membrane of

the maxillary sinus. On reaching the palate it divides into
a

a medial andh}ateral branch, The medial branch, after giving

of £ collateral branches to the anterior part of the medial

group/
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group of the palatine glands in its course, ramifies and is
distributed to the maxillary gland. The lateral branch is
distributed to the gland-free lateral part of the palate,

The medial naso-palatine nerve (Figs. 5 & 124,Z20) passes
obliquely downward and forwerd on the posterior part of the
nasal septum and then forward along the ventral free border of
the septum, which is against the long narrow median split
between the nasal and oral cavities, to the maxillary glands
in the palate in front of the median split, In its course
in the nasal septum it is in company with the anastomotic
branch between the pharyngeal artery and the medial nasal
branch of the palatine artery, and its satellite vein which is
useful as an indicator to show the position of this slender
nerve, In the nasal septum numerocus collateral branches are

given to the mucous membrane of the septum and the posterior

turbinate and to the vascular plexus in the septum. Ganglia
are found on these collateral branches, In the space betweeng,
the right and left mexillary glands it remifies and anastomoseJ
with its fellow of the opposite side Yo form a plexus,
Connections take place between the medial and lateral naso-pale

I_

-tine nerves of the same side on the maxillary glend, neverthe

=less the medial naso-palatine nerve ramifies chiefly or. the
medial aspect of the gland and the lateral naso-palatine nervej
remifies on the lateral aspect. (Fig. 124,J4,220).

The Maxillary Nerve, (Figs. 3,4,5 &7,J) leaves the vascular

plexus in the infra-temporal fossa and passes dovnward and for-

word around the posterio-bentral aspect of the eye=ball, between
the periorbita and the 1M, depressor palpebrae inferioris, in

company with blood vessels, In the anterior part of the

| ventral/
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ventral aspect of the eye=ball it is divided into a superficial
and a deep branch,

The superficial branch (External na.sa.'.flt) runs forward
between the conjunctiva and the mucous membrane of the dorsal
wall of the maxillary sinus, to the lateral wall of the
maxillary sinus where it is distributed to the skin of the
face and the upper jaw and to the mucous membrane of the
maxillary sinus, Collateral branches are given off to the
lower eye-lid, the 1a.ci.l:r_snnal sac and the proximal part of the
naso-lacrymal duct, (F§. 3, J1)

The deep branch (Figse. 3,4 & 5,72), owing to its size,
may be regarded as the continuation of the trunk of the
maxillary nerve, It runs medially in the periorbita under the
eye=ball and then passes to the lateral wall of the nasal cavity
through a fold of mucous membrane which is invaginated into the
maxillary sinus in front of the chonial notch of the palatine

bone, On the lateral wall, under cover or the mucous membrane

of the maxillary sinus, it is divided into two terminal branchels
a dorsal and a ventral, The dorsal branch (External maxilla:cf;:)
(Figs. 3 & 4,J3) passes forward on the curved lateral wall of
the nasal cavity to the ventral aspect of the nostril, The
ventrel branch (Superior alveola‘:g') (Figse 3 & 4,JL4) passes
dovmward and forward and unites with a nerve stem from the
spheno-palatine ganglion to form the laterzii;;;latine nerve

which has been described above.

The Nerve to the ancle of the Mouth,and The Tnrervation of

the Gland at the angle of the Mouth and the latero-dorsal

Group of the Posterior Submandibular Glands,

W
The nerve to the angle of the mouth (Anguli oris)(Figs. L,

5 & S,K) iS/ I

r
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is a branch from the mandibular nerve, I{ pursues a course

similar to the buccinator nerve in mammals, dowmward and for=-

ward between the masseteric and pterygoid muscles to the angle
of the mouth, Behind the gland: at the angle of the mouth it
is connected to the posterior palatine nerve by an anastcmotic
branch, It supplies the gland- at the angle of the mouth,
the latero-dorsal group of the posterior submandibular glands
(posterio-lateral group of the posterior/xéasigllaxy glmd%:) and
the adjacent mucous membrane,

The branches supplying the gland: at the angle of the
mouth enter this greus——of gland: on the oral surface, Ganglia
are found on these branches in the gland,,

The dorso-lateral group of the posterior submandibular
glands is supplied by a collateral branch from the nerve to
the angle of the mouth. Occasionally a nerve bundle may be
traced from the pharyngeal plexus along the palatine artery to
this group of glands,

The Chorda T 13,

Before dealing with the chorda tympani, it is necessaxy
to mention the facial cansl and the facial nerve,

The facial canal is within the petrows temporal bone,
with its internal orifice Open-i'né in the anterio-ventral corner
of the fundus of the internal acoustic meatus and its external
orifice opening in the foramen lacerum posterior, dorsal to
the posterior orifice of the maxillary canal, As it is bent
in an acute angle in front of the tympanic recess, it may be
divided artificially into two parts, The first part lies in

front of the proximal part of the cochlea and is placed in a

transverse direction from the internal acoustic meatus to an

arpulles/ }
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ampulla which is situated in front of the tympanic recess and
lodges the geniculate ganglion, The second part is slightly
coiled spirally around the maxillary canal extending from the
sbove mentioned ampulla to the posterior orifice, Owihg to
the absence of the partition wall between them, these two
canals are confluent above the tympanic recess, Diagram TAY

shows the relation of the facial canal to the maxillary canal,

Diagram 'A',

1. Maxillaxry canal. 2, First part of the facial
’ canal,
2a, Second part of the - 2b, Ampulla lodging the
facial canal, geniculate ganglion,
2c. A bony canal for the 3« Bony canal for the int,
greater superficial maxillary nerve,
petrosal nerve, 4, Tympanic recess.

Diagram 'B' shows the internal maxillary artery and the
facial nerve in the maxillary canal and the facial canal
respectively, Comparing these two diagrams with Figures 6A
and 6B we may get an idea about the relation of the facial
canal to the maxillary canal, In the anterio-dorsal and the
ventral parts of the ampulla, two bony canals open, one leading

.. the facial root of the lesser superficial petrosal nerve to

" the maxillary canal, the other leading the greater superficial

!
petrosal nerve to the carotid canal, i
The faclal nerve leaves the cranial cavity through the é

1

facial canal, In the ampulla of this canal, infront of the
tympanic/
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tympanic recess, is noted the geniculate ganglion from which
the greater superficial petrosal nerve and the facial root of
.tﬁe lesser superficial petrosal nerve arise , In the second
part of the facial canal it gives off the chorda tympani and
a communicating branch to the anterior cervical ganglion of the

sympathetic. (Fig. 6,P3).

* Disgram 'B',
- __
e
- B o ey '~. e ":"-2“_‘;%-3\ ______ _P

k., Int, maxillary artery. P, Facial nerve.

P1. Geniculate ganglion, P3, Chorda tympani,

P2, Facial root of the lesser P5, Greater superficial
superficial petrosal nerve, petrosal nerve,

The communicating branch to the anterior cervical ganglion
lha.s been mentioned in relation with the description of the
internal maxillary nerve, It leaves the facial nerve in the
facial canal and strays into the small bony canal between the
facial canal above and the maxillary canal below, In this
small bony canal it joins the internal ma.xiila.ry nerve and a
commwmicating branch from the glossopharyngeal nerve 'to the
anterior cervical ganglion, Diagram 'C' shows the communicat-
ing branch joining the internal maxillary nerve in the small
bony canal, Diagram 'D' shows that the communicating branch
from the faclal nerve joins the intermal maxillary-nerve and
the communicating branch from the glosso-pharimgeal nerve

before reaching the anterior cervical ganglion, This

preparation is made by artifically separating the communicating

branches
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branches, the internal maxillary nerve, and the superior branct

=3

of the tympanic nerve frcmlhach other,

Diagrem 'C',

P, TFacial nerve, R, CGlossopharyngeal Nerve,

R2, Tympanic nerve, S. Vagus,

Z. Sympathetic trunk. Z1, Anterior cervical ganglion.

Z2§ Commmunicating branch from Z7. Sympathetic branch lead-T
the glossopharyngeal., ing to the ccmmon carotid

z8. Int. maxillary nerve, plexus,

Z10, Int. carotid nerve.

The facial root of the lesser superficial petrosal nerve
has been described in detail when we dealt with the internal
maxillacy. nerve, the lesser superficial petrosal nerve and the
;a;n‘.‘-'rem{)orﬂ;
interpal-moxillery plexus, The greater superficial petrosal
rerve arises from the ventral part of the geniculate ganglion

and passes dovnward and forward in a bony canal, to the anterior

part of the carotid canal where it joins the internal carotid

nerve/

|
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nerve to form the Vidian nerve,

The chorda tympani arises from the trunk of the facial
nerve in the second part of the facial canal or from the
geniculate ganglion in a common stem with the facial root of
the lesser superficial petrosal nerve, In the former case,
it passes forward and downward, across the lateral aspect of
the intermal maxillary artery obliguely, to the latero=ventral
fibrous wall of the maxillary canal, in which it joins the
facial root of the lesser superficial petrosal nerve, The
common stem, thus formed, runs forward until near the anterior
end of the maxillary canal, it is again separated from the
facial root of the lesser superficial petrosal nerve, It
leaves the maxillary canal and runs through a small canal or
a groove in the upper part of the anterior wall of the extermal
acoustic meatus just below the notch accommodating the otic
process of the quadrate bone.

Behind the M, spheno-quadrato-pterygoideus it runs down
the anterior wall of the external acoustic meatus in company
with two branches of the superficial temporal vein which drains
the internal mexillary plexus. VWhen it reaches the quadrato=

pterygoid joint, it crosses over the superficial temporal and

the facial veins, and then pursues a long course forward mtn:m
the M, pterygoideus lateralis near the medial surface of the |
mandible, In this muscle it gives‘!off a considerable anastomot
branch leading wpward to join the pterygoid nerve, Then it
leaves the M, pterygoideus lateralis, pierces the M, mylo=

hyoideus and gets into a groove on the medial surface of the

mandible where it crosses the medial side of the mylo-hyoid

nerve and unites with the sublingual branch from the inferior

ic
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alveolar nerve, From this groove it continues its course
forward along the dorsal aspect of the inferior alveolar
nerve to the inferior alveolar canal, As the medial wall
of the inferior alveolar canal becomes thinner and thinner
and disappears it runs again in a groove on the medial surface
of the mandible, Finally it penetrates the periosteum leesd-
ing to the anterior part of the anterior submandibular glands
and the adjacent part of the mucous membrane of the palate,
(Figse 4, 5, 6 & 8,P3).

The Submandibular Ganglia and The Innervation of the

Submandibular Glands., (Figs. 4 & 8,P4,XL1).

In the inferior alveclar canal two or three or four
ganglia develop on the trunk of the chorda tympani when it
runs forward along the dorsal aspect of the inferior alveolar
nerve, These ganglia are either directly attached to or
connected by commmnicating branches witvh the inferior alveolarx
nerve, IFrom these ganglia branches are given off, penetrating
the medial wall of the alveolar canall s the 1, mylo~hyoideus
and the M, hyo-mandibularis, to tg:j;S%mandibular glands which
lie in the space between the mucous membrane of the floor of
the mouth and the Mn, myo~hyoideus and hyo-mandibularis. On
these branches ganglia mey be found outside or within the
glands, These ganglia dodbtless?represent the éubmandibular
ganglion in mammals since the ganglia develop on the chorda
tympani and since the anterior submandibular glands are ine
nervated by branches derived from these ganglia,

The Glosso-pharyneesl Nerve,

The glosso-pharyngeal nerve leaves the cranial cavity

through a canal which penetrates the lateral occipital bone

with its intermnal orifice opening in a recess which is

o/
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situated béhind the internal acoustic meatus and is occupiedl
by the superior ganglion of the glosso-pharyngeal and vagus
(jugular ganglion) and its external orifice opening in the -
foramen lacerum posterior as shown in Figure 2B,R, In the
foramen lacerum posterior it passes dowvnward and backward
between the lateral and mediel heads of the internal maxillary
nerve and is attached to the anterior end of the anterior
cervical ganglion. Then it continues its course dovnward and
backward along the ventral aspect of the occipital vein, cross
-ing the lateral aspect of the common carotid artery to the
lateral aspect of the jugular vein, At the level of the origin
of the extermal maxillexy artery it is divided on the lateral
aspect of the jugular vein, into the anterior laryngeal and the
descending oesophageal nerves,

The spindle shaped petrous ganglion develops on the trunk
of the glosso=-pharyngeal nerve on the medial side of the
lateral process of the tongue. (Fig. 5,R1).

There is a large anastomotic branch between the vagus and
the glosso-pharyngeal nexve, which will be noted in relation
with the description of the vagus.

Several branches are given off from the glosso-pharyngeal
nerve and are distributed to the head and neck, The branches
wihich belong to the cephalic region are described as follows,

I, The Commmicating Branch to the Anterior Cervical Ganglion,

In the proximal part of the bony canal in thl;: lateral

occipital bone, the glosso-pharyngeal nerve gives off a

communicating branch to the anterior cervical ganglion. This [

communicating branch passes laterally through a small curved

canal in the posterior wall of the proximal part of the cochlea.i

to/ :
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to the canal of the intermal maxillary nerve, where it joins
the internal maxillary nerve. (Fig. &,za‘% Diagrams C & D,ZZ\h).
2. The Tympanic Nerve, (Figs. 5 & 6,R2). .

The tympanic nerve arises from the petrous ganglion.,
Sometimes it arises in a common stem with the pharyngeal branch.
It runs forward and upward along the ventral aspect of the
common carotid artery to the foramen lacerum posterior. Here
it breaks up into a superior and a inferior branch after giving
off a small cammunicating branch to the anterior cervical
ganglion,

The superior branch is the smaller, It passes upward
and forward to the small canal of the internal maxillary nerve,
which is situated dorsal to the posterior part of ths maxillary
canal, In this small canal it joins the internal maxillary
nerve,

The inferior branch runs forward and a little upward to
the carotid cansl, In the posterior part of the carotid canal
it crosses the lateral aspect of the internal carotid artery
obliquely and joins the internal carotid nerve on the dorsal
aspect of the same argiry.

3 The Pharyngeal Branch., (Figs. 4, 5, 6 & 11B,R3).

The pharyngeal branch arises from the ventro-anterior
agpect of the petrous ganglion, In the space between the N,
rectus capitis ventralis medialis. medially, and the 1, occipito
-mandibullaris and the lateral process of the tongue laterally,
it pursues a curved course with the concave side forward and

vpward, At first it runs dowm the lateral surface of the M,

rectus capitis ventralis medialis, then turns forward and down-|
l
ward, crossing the lateral aspect of the posterior auricular [

vein/
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across the medial aspect of the intermal maxillary vein obligue
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vein and finally passes forward and a little medially on the

-ly to the posterior border of the spheno-pterygoid glands to
which it is distributed.

On the lateral aspect of the M, rectus capitis ventralis
medialis it givesf:ff a branch which runs backward and is

continuous,behind the external maxillary artery, with a branch
|

from the trunk of the glosso-pharyngeal nerve. Thus a loop
is formed around the external maxillary artj.ery.

Just before it crosses the posterior auricular vein it
gives off 2 or 3 branches which ramify repeatedly- to form the
pharyngeal plexus on the pharynx, Most of these branches are
distributed to the wall of the pharynx while some can be traced
to the spheno-pterygoid g‘land.s and the intermediate group of
the posterior submandibular glands (intermediate group of the
posterior submaxillary glané?g) and still others lead to the
external maxillary artery and its branches, (Fig. 11B,R3).

4. The Lingual Branch., (Figs. 3, 4, 5, 8, 9 & 10,R4).

The lingual branch pursues a long spiral course from the

trunk of the glosso-pharyngeal in the anterior part of the neck
to its distribution in the tongue. At first it passes backward
and downward, across the lateral aspect of the proximal part

of the extermal maxillary artery, and then turns forward and

laterally around the common stem of the posterior auricular,

the laryngeal and the lingual arteries to the lateral process
of the tangue. (Fig. 4,R4). Then it crosses the concave

aspect of the lateral process of the tongue obliquely, and

passes forward and downward on'tthe lateral aspect of the

arcuate/ |
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the mouth, (Figse 3 & 4,R4)e On the ventral border of the
M, hyo-mandibularis it meets the lingual artery which passes
forward and dowrnward on the medial surface of this muscle
while the nerve in question runs in the same direction on the
lateral surface. In the floor of the mouth it runs upward,
forwatd and medially, in company with the lingual artery
around the lateral aspect of the anterior part of the lateral
process of the tongue to the ventral surface of the lateral
process of the posterior group of the lingual glands,

In addition to the muscular branches to the i, hyo=-
mandibularis, it gives off a branch to contribute to the
pharyngeal plexus, when it crosses the concave aspevt of the
lateral process of the tongue, Nost of the nerve fibres
which supply the intermediate group of the posterior sub-
mandibular glands are derived from this branch. (Figs. 5 & 11B
R3; XLIV).

In the floor of the mouth, when it comes to meet the
lingual artexry at the posterior end of the medio-ventral group
of the posterior submandibular glands, (anteriommedial group
of the submazillary glandﬁs it gives off branches to supply
these glands. (F4S. §,9 & 10, R4 XLU)

Now a brief description of the lingual glands should be
interposed here before dealing with the innervation of these
glands,

The lingual glands are gathered into three groups, two
anterior and one posterior, The two anterior groups are

enclosed in the free part of the tongue, one on each side of

the entoglossal bane, There are three surfaces and two ends

in/
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in each group., The dorsal surface is crescent with a convex
medial border and a slightly concave lateral border and is
covered by a thick and horny epithelium, The latero=ventral
surface is also crescent but it is covered by a thin and soft
mucous membrane through which the ducts of thergland.s open into
the oral cavity., The medio~-ventral surface is convex anterio
-posteriorly and concave dorso-vantrally in conformity with
the shope of the lateral surface of the entoglossal bone,
Both anterior and posterior ends are narrow and pointed., The
anterior end reaches the middle part of the cartilage which is
situated anterior to the entoglossal bone while the posterior
end is a little beyond the posterior extremity of the lateral
process of the entoglossal bone, (Figs. 9 & 10,IXIII).
The posterior group is extensive, nearly over the whole

area between the larynx and the transverse row of the single,

wrface

large and horny papillae on the d.orza_'l. /\Of the tongue. The
ducts of the glands open on the dorsal surface of the tongue.
This group may be considered as consisting of a body, two latof
eral processes and two posterior processes, The body lies on
the thyro-hyoid ligament and the right and left thyro-ento-
glossal muscles, The lateral process (Figs. 9 & 10,IXIV)
extends frem the anterior part of the body backward, lying on
the articulo-hyoid muscle,

The posterior process (Fig. 10,1‘.&‘}:‘) extends from the
posterior part of the body backward along the lateral border
of the larynx to the crico-arjtenoid glands, — The anterior

part lies on the ventral piece of the cricoid cartilage while

the posterior part lies on the superior crico-arytenoid muscle,

Innervation of the Linguel Glands, (Figs., 9, 10. & 111!.,P.4).[
On/ E
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On the ventral surface of the lateral process of the posterior
group of the lingual glands, the lingual branch of the glosso=-
pharyngeal nerve passes forward and medially in company with
the lingual artery,. It breaks up into terminal branches at the
anterior end of the posterior group of the glands, These
terminal branches on both sides, as well as the terminal branch
-es of the lingual branches ofagﬁgzﬂﬁwmgeal nerves anastomose
with each other to form a primary plexus in the space between
the posterior and the anterior groups of the glands, Numerous
ganglia are interposed in this plexus, TFrom the primary
plexus fine branches lead to each group of the glandsto form a
secondary plexus, (Fig. 114).

. When it runs on the ventral surface of the posterior group
of the lingual glands in company with the lingual artery, it
gives off collateral branches to contribute the secondary
plexus, (Fig. 114).

5 The Anterior Laryngeal Nerve, (Figs. 3, 4, 5, 10 & 11,R7)d

The anterior laryngeal nerve is not a collateral branch
from the vagus, as it is in mammals, but a branch from the

glosso=pharyngeal, although more than half of the fibres of

this nerve may be traced to the vagus through the anastomotic

branch between the vagus and the glosso=pharyngeal. (Fig. 5,52)
It pursues a wavy course on the lateral wall of the pharynx in

company with blood vessels of the same name, Collateral

branches are given off to the anterior part of the oesophagus,

I

|
When it reaches the lateral piece of the cricoid cartilage, il |
breaks up into branches, Most of these branches are distribut
-ed to the intrinsic muscles of the larynx (superior crico=-

arytenoid, transverse cricoid, inferior crico-arytenoid,

transverse/
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transverse arytenoid) and the mucous membrane of the pharynx
and the anterior part of the trachea, Some are destined to
supply the crico-arytenoid and lingual glands.

One or two of the terminal branches of the anterior laryng-
eal nerve pass medially to the ventral surface of the crico-
arytenoid glands and are distributed there. The crico=-
arytenoid glands are gathered into two groups one on each side

of the opening between the pharynx and the larynx, They lie

on the lateral piece of the cricoid cartilage and the posterior

part of the arytenoid cartilage, and their ducts open individ-

ually on the covering mucous membrane,

The pharyngeal or lingual branch of the anterior laryngeal

nerve (Figs. 10 & 11A,R72) which is destined to supply the
lingual glands, passes forward w:a icem pany == with the
blood vessels of the same name, At first it runs on the

lateral surface of the ventral piece of the cricoid cartilage,

then it crosses over the border and passes'-fomard on the dorsal

surface of the same cartilage, TFinally it pursues a wavy
course on the ventral surface of the posterior group of the
lingual glands, About midway between the cricoid cartilage
and the entoglossal bone it unites with its fellow of the
opposite side to form a single stem which continues the course
forward until bresking up into branches and joining the primary
plexus in the space between the anterior and posterior groups
of the lingual glands., Ganglia are found developed on this

branche - Collateral branches are given off to the muccus

membrane of the larynx and the tongue and to the posterior
group of the lingual glands forming the secondary plexus.

t is necessary to deal with the vagus before describing

the/
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the innervation of the organs in the cervical, thoracic and
abdominal regions.

The Vagus,

The glosso-pharyngeal and vagus arise from the medulla
oblongata and the anterior part of the spinal coxd by a series
of rootlets. The rootlets converge and are gathered together
in a ganglion, the Jjugular ganglion or the superior ganglion
of the glosso-oharyngeal and the vagus, from which the trunks
of these two cranial nerves spring. The rootlets issuing
from the spinal cord converge to form a stem before they join |
the ganglion, while those issuing from. the medulla oblongata
Jjoin the ganglion separately, © Therefore we may divide the
rootlets into a medullary group and a spinal group. The
common sbem of the spinal,.group may be traced back to the level
of the second cervical spinal nerve, This stem becomes very
small as the rootlets leave it one after another 4o enter the
spinal cord, At the posterior end the stem usually bears a
gang;ionic swelling, This common stem runs forward along the
spinal cord through the foramen magnum into the cranium to join
the Jjugular ganglion at the posterior part; it is regarded as
an independent nerve representing the accessory nerve(or the
@xternal branch of the accessory nerve)in ma.rmnalsl.& If the
adjacent rootlets are comnnected together at the points where
they enter the medulla oblongata or the spinal cord by drawing
a straight line, a curve will appear extending from the medulla
?blongata Just below the rim of the fourth ventricle to the
dorso~lateral groove of the spinal cord. If this line is
prolonged further backward it will be seen that this prolongat-

ion will pass through the points where the filaments of the

dorsal/
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dorsal roots-of.the spinal nerves enter the spinal cord in the
dorso=lateral groove, _
~ The common ganglion of’ tﬁe vagus and the glosso-pharyngeai
ner%es,'the jugular or superior ganglion,is lodged in a recess

on the cranial surface of the lateral occipital bone, Jjust in

front of the foramen magnum and posterio-ventral to the internal
acoustic ﬁeatus. From this ganglion the trunks of the glosso-
pharyngeal and the vagus arise and leave the cranium through two
bony canals, The glosso-pharyngeal nerve and its canal have

been mentioned before, The canal of the vagus penetrates the
lateral occipital bone in the same direction but dorsal to the
glosso=pharyngeel canal, with its intermal orifice opening in

the recess of the jugular ganglion and its external orifice in
the foramen lacerum posterior. (Fig. 28,8).

After emerging from the cranium the vagus passing downward
and backward along the dorsal aspect of the occipitél vein and
then backward along the dorsal aspect of the Jjugular vein
(Figs. 3, Ly & 5,S) until it reaches the root of the neck whers
it moves gradually to the medial side of the Jjugular vein,
(Figs. 20 & 21,S). Then it passes over the thyroid gland it is
slightly enlarged to form the thoracic ganglion (ganglion thor
—acicwd or ganglion de Couvreui) (Pigs 18 & 15,8). Sometimes
the small plexiform ganglion i¥ found on the trunk about midway
in its course in the neck.

In the anterior paxrt of the thorax it passes backward bet

-ween the cervical air-sac above, and the inter-clavicular air-
vein

sac below, on the medial side of the Jugular and anterior vena

cava, It does not run back below the brachio-cephalic artery

as in mammals, but at a level above this artery, the artery is

contained/

.



52

in a fold within the inter-clavicular air-sac, Afterwards
it continues its course backwards across the lateral side of
the root of the lung and then turns medially around the con=-
cavity of the pulmonary vein to the ventral aspect of the
oesophagus behind the heart. In front of the pulmonary artery
it splits into a medial and lateral division both passing back
-ward one on each side of the artery. These two divisions
unite again behind the artery. The lateral division is larger
and is regarded as the trunk, The medial division usually
arises from the recurrent nerve of the vagus and is considered
as an anastomotic branch, (Figs. 17, 18 & 21,57).

At the level where the proventricular vein (vena pro-
ventricularig3 leaves the ventral wall of the oesophagus lead-
ing to the terminal part of the left anterior vena cava, it
crosses this vein and unites its fellow of the opposite side
behind the vein to form a trunk representing the ventral
oesophageal trunk in mammals, .This trunk soon divides again
into two branches which are comnected with each other by
anastomotic branches and run backward and downward side by
side, with the proventricular vein between them, along the
curved ventral aspect of the glandular stomach to the musculaxr
stomach, (Figs. 18, 19, & 28,38),

In the lesser curvature of the stomach these two branches

ramify repeatedly and anastomose with each other to form a
thick gastric plexus which will be described later, (Figs. 28
& 29,59).

The collateral branches are az follows,

1« Communicating branch to the anterior cervical ganglion,
(Pig. 5,22).

In/ " ?
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In the foramen lacerum posterior, one or two very short
communicating branches leave the tm of the vagus to the
anterior cervical ganglion, joining this gangliop on the dorsal
border in front of the inter-ganglionic cord.

2. The cutaneous branch,

It arises from the trunk of the vagus after the latter
has left the foramen lacerum posterior, (Fig. 4,5S1). It pass
-es laterally and downward for a short distance under cover of
Iy rectus capitis ventralis lateralis, then turns upward, for-
ward and laterally around the ventro-lateral border of the

latter to the épace between the M. occipito-mandibuleris and

the lateral process of the tongue, where it meets the posterior
auricular blood vessels, Leaving the lateral process of the
tongue it runs in company with the posterior auricular blood
vessels upward, forward and medially on the i, occipito- mandih
-ularis and is distributed to the N, Futaneous colli lateralis
and the skin in the parietal and temporal region, This
cutaneous branch .4s regarded as the accessory nerv:(or the
external branch of the accessory nerve), (Fige 3,51).

3 The anastomotic branch to the glosso-pharyngeal nerve,
(Fige 5,52),

This anastomotic branch is larger than the cutaneous
branch mentioned above, It arises from the vegus on the
medial side of the lateral process of the tongue and passes
backward and dovmward across the medial aspect of the occipital
vein obliquely to Jjoin the glosso-pharyngeal nerve on the
lateral side of the maxillary artery (extermal), Through thig
anastomotic branch, the anterior laryngeal nerve of the glosso-

pharyngeal derives from the vagus a great many of its fibres,
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In one specimen I found that this anastomotic branch is absent
but in its place there is another anastomotic branch, much
smaller than it, and leading backwards from the glosso-pharyn-
geal to the vagus,
L4, Branches to the carotid plexus,

These branches are small and vary in number, They
arise from the trunk or from the anastomotic branch between
the vagus and the glosso-pharyngeal or from both. They Jjoin
the plexus at the level of the origin of the extermal maxillary
artery.

5. The anastomotic branch to the hypoglossal nerve,

There is an anastomotic branch leading to the hypo=
glossal nerve, when the hypoglossal crosses the lateral side
of the vagus behind the lateral process of.the tongue.

6. Branches to the thyroid, parathyroid glands and the
ultimo=branchial bodies.

There are usually 4 or 5 branches from the distal pert
of the thoracic ganglion (ganglion de Couvreur) leading to the
thyroid, parathyroid and the ultimo-branchial bodies., The
most anterior branch passes to the posterior end of the thyroid
gland, After giving branches to the thyroid, it joins the
other behind to form é. plexus on the cervical air-sac on the
medial side of the parathyroid gland and the ultimo-branchial
bodiess The most posterior one of two branches often arise
from the trunk of the vagus behind the thoracic ganglion in a
commnon stem with the anterior cardiac branch. (Figs. 18 & 19).|

7. The anterior cardiac branch, (Figs. 18, 19 & 20,S6a,
S'é6a). ‘ |

This branch arises from the vegus in the posterior

part/ : |
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paxrt of the neck by two, three or four heads, one behind the
other, The most anterior head is from the distal end of the
thoracic ganglion and usually incg.::toé;n with the branches to
the parathyroid gland and the ultimo~branchial bodies, It
passes along the medial side of the jugular vein and then of
the anterior vena cava in the dorsal wall of the latéetal chamber
of the inter-clavicular air-sac. The subsequent courses of
the right and left anterior cardiac branches are different.
The anterior cardiac hranch of the right vagus turms medially
and dovnward in front of the right atrium, Then it pursues
a spiral course in the pericardium around the concavity o.f
the aortic arch obliquely to the posterior and left aspect of
the bulbus aortae where it breaks up into terminal branches
anastomosing with each other to form the left coronary plexus
behind the conus arteriosus following the blood vessels of the
same name, tFig. 22,56g)s VWhen it leaves the right anterior
vena cava in front of the right atrium it ::;eeeives a sympathet
=ic branch which comes from the ventro-medial or the latero-
dorsal group of the sympathetilc branches on the right anterior
vena cava. (Fige 20,Z27). In the pericardium, when it coils
spirally on the concavity of the aortic arch, it gives off
some collateral branches of which 3 - 5 run backwards to join
the ground plexus of the vagus in the pericardium between the
supracardiac diverticulum of the inter-clavicular air-sac
above and the transverse sinua of the pericardial cavity below,
(Fig, 20,S6a1) 2 or 3 lead backward and dowrvard to contribute

the superior cerdiac plexus on the dorsal wall of the atria,

between the common pulmonary artery and the bulbus aortae to

Join/
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join the right coronary plexus in front of the bulbus aortae,
(Fig. 22).

The anterior cardiac branch of the left vagus, after
receiving a sympathetic branch in front of the left atrium
and on the medial side of the left anterior vena cava, turns
dowhwards, medially and a lit‘gle forward, making an acute
angle on itself and leading to the left aspect of the left
pulmonary artery. Then it winds round the anterior aspect.
of the common pulimonary artery obliquely to the right side
of the conus arteriosus, Later it mee‘ts the right coronary
artery in front of the bulbus aortae. (Figs. 18, 19 & 20,56a).

On the anterior aspect of the pulmonary trurk, it gives
off a lot of collateral branches, considerable in size, to
form the anterior cardiac plexus on the anterior aspect of
the conus arteriosus. (Figs. 20 & 22,S6e). In consequence
the trunk decreases in size very much. In front of the
bulbus aortae it breaks up into terminal branches to fOI'E.ll the
right coronary plexus following the blood vessels of the same
name, (Figs. 18 & 20,S6h),

8. The recurrent nerve,

Both recurrent nerves are given off at or just behind
the level of the ostium cervicale of the cervical air-sac in
the anterior part of the thoracic cavity. They pass backward
along side the trunks of the vagli on the dorsal wall of the
lateral chambers of the inter-clavicular air-sac for a very
short distance. The right nerve, before reaching the
pulmonary arteyy, turns back making an acute bend around the
concavity of the aortic arch and the left nerve, round the

ligementum arteriocdum. Then they pursue a straight course

forward/
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forward on the dorsal wall of the medial chapber of the inter-
clavicular air-sac to the root of the neck, (Figs. 18 & 20,S.4;
Figs. 19 & 20,94). To be exact, in the thorax they run for-
ward in the spdce between the dorsal wall of the inter-clavicu
~lar air-sac and the veniral wall of the cervical air-sac,
In the postexrior part of the neck beyond the inter-clavicular
air-sac they run on the ventral wall: of the cervical air-sacs
beside the vesophagus, Above the crop they are continuous
with the trunk of the descending oesophageal branches of the
glosso=pharyngeal nerves, (Diagram ‘E'),

Disgrem 'E',

.
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R. Glosso-pharyngeal N, Sl. Recurrent N,

R6. Descending oesophageal Ska, Descending branch.
branch,

R7. Anterior laryngeal branch. XI. Oesophagus.

S. Vagus, XTIa. Crop.

The recurrent nerve is destined to supply the oesophagus,
trachea and the muscles attached to the trachea, It gives off
numerous collateral branches to the segment of the oesophagus

between and including the crop and the glandular stomach, and

gives off the posterior laryngeal nerve to the trachea, Of

them the descending branch of the recurrent nerve and the

Reled
posterior laryngeal, ave described as follows,

The descending branch of the recurrent nerve is given of?f
from the recurrent nerve in the concavity of the aortic arch |

or/
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or at the ligsmentum arteriosum, (Figs. 18, 20 & 23B,Sha;
Figs. 19 & 20,S'4a), It passes backward on the dorso-lateral]
aspect of the oesophagus and is distributed there, The trunk
may be traced to the posterior aspect of the glandular stomach
before it sinks ixito the muscle of the wall, It gives one or
two branches passing backwards in the mediastium between the
aorta and the ocescphagus. These branches unite with each
other and with their fellows of the opposite side to form a
very short trunk in front 6f the coeliac artery, This trunk
can hardly be found in the adult bird but is always present in
the young bird, It breaks up and joins the coeliac plexus
on the left side of the coeliac artery, (Figs. 18 & 25,S4a';

Diagram 'F'),

Diagram 'F', |
i
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be. Coeliac A, Sla. Descending branch,
b1. Oesophageal branch, Sha', Anastomotic branches.
S. Vagus N, Z5, Coeliac plexus.,
S4. Recurrent N, XI., Oesophagus.

The posterior laryngeal nerve arises from the recurrent
nerve, (Figs. 18 & 20,Sib; Figs, 19 & 20,5'4b). It passes
forward, medially and upward, climbing the arched dorsal wall

of the median chanber of the inter~clavicular air-sac to the

dorsal border of the trachea, In some birds it runs in a

fold/
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fold of mucous membrane invaginated into the air-sac from
the dorsal wail. Before reaching the trachea it gives off
a branch to the syrinx and the adjacent part of the trachea
and of the bronchus, On the trachea it runs forward within
the M. ypsilo~trachealis and is finally contimuous with the
descending cervical branch of the hypo-glossal nerve at the
anterior part of the trachea, This nerve is destined to
supply the trachea, the My .ydsilo-trachealis, and the I,
sterno-thyroideus, (Diagram 'G'),

Diagram 'G',

S. Vagus N, T. Hypoglossal N,

Sk, Recurrent N, T4s Descending cervical branch,

Ska. Descending branch. 29..¥. sterno-thyroideus, |

S4b, Posterior laryngeal 30. M, ypsilo-trachealis,
branch,

In addition to the branches mentioned above, the recurr-
ent gives off very fine branches to the thyroid gland and the
inferior cervical artery, and following the artery to the
thymus, STill more branches are given to the cervical and
inter—clav_icular air=-sacs to contribute a nerve plexus on the
wall of these air-sacs with branches derived from the wvagus,

from the second last cervical sympathetic ganglion and from

the cardiac nerve, It is also found but can not be verified|

in/
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in every bird, that the recurrent nerve receives, on the
cervical air-sac, sympathetic branches derived from the second
last cervical sympathetic ganglion,

9., The anterior pulmonary dbranch arises from the trunk of
the vagus just behind, or in a common stem with the recarrent
nerve, (Figs. 18 & 23§ssa; Pig. 19,55a)s It runs backward in
the dorsal wall of the inter-clavicular air-sac, with the vagus
on the lateral side and the recurrent nerve on the madial side,
In front of the pulmonary artery it gives off 3 - 5 collaterall
branches which receive the sympathetic branches from the card-
isc nerve and contribute the anterior part of the pulmonary
plexus on the anterior aspect of the root of the lung. Some
of these branches enter the lung at the hilus pulmonis, some
are dis.tributecl to the ventral surface of the lung in front of
the hilus. Meanwhile it gives off an anastomotic branch to
the descending branch of the recurrent nerve, Then it passes
backward vnder the visceral pleura,across the medial aspect of
the root and the ventral surface of the lung to the ostium
posterior, dividing the whole ventral surface into nearly two
equal partss On the ventral surface of the lung, posterior
and medial to the ostium clavicale it receives an anastomotic
branch 6f considerable s;ze,frqm the posterior pulmonary branch
of the vagus. Numerous collateral branches are given off and
anastomose with each other as well as with the branches from
the posterior pulmonaxry branch of the vagus, forming a network

over the whole ventral surface of the lung, under the visceral

pleura, (Fig. 23B).
' 10, The middle pulmonary branches, (Figs. 17 & 18,S5b; |
Fig. 19,5'5b). ' : |
r
]

These branches are 2 = 3 in number and arise from the|’
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vagus on the lateral aspect of the root of the lung. They
are connected with each other and with the posterior pulmonary
branch, near their origin, by an anastomotic branch which is
considerable in size and is placed parallel with and dorsal
to the vegus. Beyond this anastomotic branch they ramify
and unite with each other and with the sympathetic branches
of the cardiac nerve to contribute the pulmonary plexus on
the lateral aspect of the root of the lung, The strands of
the pulmonary plexus, derived from the middle pulmonary
branches, enter the lung at the hilus,

11. The oescphageal branch to the oesophageal plexus.
(Figs. 18 & 21,58a; Figs. 19 & 21,S'8a),

The course of the vagus in the neck and the thorax
gives off numerous collateral branches to the oesophagus, but
one of these oesophageal branches requires more attention,

It aries on the lateral side of the root of the lung and runs
medially and backward around the anterior and medial aspect
of the pulmonary vein to the oesophageal plexus which lies on
the ventral aspect of the oesophagus and is situated dorsal.
and posterior to the base of the heart, It gives 2 = 3
collateral branches to the ground plexus which is situated
between the supracardial diverticulum of the inter-clavicular
air-sac above and the transverse sinus of the pericardial
cavity below, and 2 - 3 middle cardiac branches to the heart,

forming the superior cardiac plexus. (Figs. 21 & 22,56b,5'6b),

12, The branches to the ground plexus between the supra-
cardiac diverticulum of the inter-clavicular air-sac and the
transverse sinus of the pericardial cavity,

They are fine branches , 3 = 4 in nuxber, The most

anterior,/
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anterior, which may disappear, is given from the trunk of the
vagus on the lateral side of the root of the lung, The others
arise, as mentioned above, from the oesophageal branch. {Pigs.

13, The posterior pulmonary branch, (Figs. 17 & 18,S5¢;
Fig. 19,S'5c).

This branch arises from the vagus ingi‘ront of,or on the
lateral aspect of, the pulmonary vein, It is connected near
its origin with the middle pulmonary branches of the vagus by
an anastomotic branch, it gives offIOne or two branches to
Jjoin the middle pulmonary branches of the vagus and the sym-
pathetic branches from the czrdiac nerve to form the pulmonary
plexus on the lateral side of the root of the lung. Then it |
passes backward and upward around the lateral and posterior
aspect of the pulmonary vein to the ventral or diaphragmatic I
surface of the lung,contridbuting a network under the visceral
pleura, (Fig. 23,B,S5c). Behind the pulmonary vein it gives
off a branch to the thoracic diaphragnm,

14. The posterior cardiac branches, (Figs. 18 & 21,Séc;
Figs. 19 & 21,8'6c).

There are usually three posterior cardiac branches
from the right vagus and two from the left vagus, The most
anterior branch arises on the lateral aspect of the pulmonary
vein, It passes backward, dovnward and medially around the
lateral and posterior aspect of the pulmonary vein to the i

posterior aspect of the common pulmonary vein. At this point,

it Jjoins the upper end of the big ganglion in the middle of the|

posterior cardiac plexus, It receives the mishit cardiac nerve!
within the pericardium at the lateral aspect of the pulmonary

4
-
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vein, The other branches arise behind the pulmonary vein
and pass dowvnward, joining the anterior branch within the
pericardium, In some birds the posterior cardiac branches are
very small or disappear completely, Instead of them a rather
large branch is given from the above mentioned oesophageal
branch from which the middle cardiac branches arise, This
branch runs backward and medially in the groove between the
dorsal wall &f the atrium and the lateral aspect of the common

pulmonary vein, leading to the posterior aspect of the heart,

The Sympathetic & Parasyimethetic Nerves in the Cervical

Region,

In the cervical region only the common carotid plexus and
the innervation of the oesophagus, trachea and certain glands
are noted in this paper,

The glosso=pharyngeal nerve and its branches which are
distributed to the cephalic region have been described before,
The branches which belong to the cervical region are the
descending oesophageal branch and certain branches leading to
the oesophagus or to the common carotid plexus,

The Descending Oesophageal Branch of the Glosso-pharyngeal

Nerve.(Figs. 3, & & 5,R6).

It is a terminal branch of the glosso-pharyngeal nerve
and continues the course of the parent nerve backward along
the ventral aspect of the jugular vein. The right and left
descending oesophageal branches have different courses althou-
gh both run back along the dorso-lateral aspects of the

oesophagus, The right descending oesophageal branch follows

the right juguler vein to the root of the necks The left

descending oesophageal branch acccmpanies the léeft jusulax
= EY =) - J 1‘-’

vein/



" several branches supplying the anterior part of the oesophagus

o4

vein only in the anterior part of the neck. It then leaves
the jugular vein and follows the oesophagus leading to the
right side of the trachea, Both right and left descending
oesophageal ‘oranches- are continuous with the corresponding
recurrent nerves above the crop, Most of the collateral
branches are given to the oesophagus and the crop but a few
slender branches can be traced to the trachea,
In addition to the collateral branches of the descending

oesophageal branch of the glosso-pharyngeal nerve, there are

and the pharynx., These oesophageal branches arise either from
the trunk of the 3losso-pha.:cym_>;eal nerve or from the anterior
laryngeal nerve, The branches from the glosso-pharyngeal

trunk are connected, behind the extermal maxillary artery, with
each othet as well as with a branch from the pharyrgeal branch
of the glosso-pharyngesl nerve before they enter the wall of the
pharynx and the oesophagus, (D‘iagram 'H',RB)'.

Diagram 'H',

2, Comnmon carotid artery. D, Occipital artery,

c. Ext maxillary arlery. d. Post auricular artery.
e, Laryngeal artery, f. Lingual,artery,

R1. Petrous ganglion, R2., Tympanic nerve,

R3. Pharyngeal branch, B, Lingual brauch,

R6, Desc oesophageal branch, R7. Ant laryngeal branch,
R8, Oesophageal branches. R9. Branches tq the common
S. Vagus, carotid plexus,

81. Cutaneous bronch of the vagus,/
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S2, Anastomotic branch between Z, Sympathetic trunk,
the glosso-pharyngeal and 21, Ant cervical gang=-
vagus. lion.

27, Retro=carotid trunk,

Branches of the Glosso-pharyngeal Nerve to the Common

Carotid Plexus,

Very fine branches arise from the trunk of the glosso-
pharyngeal nerve and from the oesophageal branches mentioned
in the last paragraph, leading to the bifurcation between the

les

common carotid, the occipital and the extermal maxillary arteg;

to contribute to the common carotid plexus, These branches
are homologous to the sinus nerve of the glosso-pharyngeal
nerve in mammals, There is always a branch of considerable
size from this plexus, in fact, derived fram the glosso=-
pharyngeal nerve, to join the retro-carotid trunk of the

sympathetic nerve,

The Cesophaceal Brancﬁfof the Vagus,

The vagus gives off several slender collateral branches
at various intervals when it runs backward along the Jjugular
vein, lMost of these thin branches lead to the oesophagus
but very few can be found leading to the trachea, If the
plexiform ganglion develops on the trunk of the vagus, 2 = 4
branches may be easily traced from this ganglion to the
oesophagus owing to their considerable size.

The Common Carotid Plexus,(Fig. I).

It is a rich plexus on the common carotid artery, In th

W

middle part of the neck froﬁthe fifth to the eleventh cervical

vertebrae, since both right and left common carotid arteries

are enclosed in a common sheath (the common corotid sheath),
the right and left common carotid plexuses are fused together |

i
1
around both common carotid arteries. This plexus extends to ]

3
the/



bo

"the occipital and external maxillary arteries at the anterior
end of the neck and is continuous with the fine nerve branches
distributed to the cervical air-sac: at the root of the neck.

The common carotid plexus is formed mainly by the retro-
carotid trunk but receiving branches from the anterior cervical
ganglion, the second last ¢ervical sympathetic ganglion and
from the glosso-pharyngeal and the vagus nerves,

55
The Retro-carotid Trunk, (Fig, 1; Diagram ‘H',Z7),

It arises from the taperdng posterior end of the anterior
cervical ganglion of its own side, TFrom this point it runs
back jlong the cammon carotid artery, to the root of the neck,
Ganglia of various size, shape and number are interposed on
this trunk at various intervals, Numerous collateral branches
are given off from this trunk, anastomosing with each other to
form the common carotid plexus around the common carotid arteryy
In the comaon sheath of both right and lef't common carotid
- arteries, commnicating branches appear between the two retro=-
carotid trunks, in fact, the arteries and the nerve trunks of
both sides are entangled in a common plexus, \When the common
sheath is opened and the fibrous tissue between the arteries
is stretched by separating the right and left common carotid
arteries, the retro-carotid trunks may be found lying side by
side between the two arteries, with the collateral branches
beside or between them, as shown in Diﬁgram '‘I'e The retro=
carotid trunk reccives a considerable branch from the glosso-
pharynzeal nerve of its own side, Owing to the reinforcement
- of the nerve fibres which arise from the ganglionic cells in
the ganzlia on the trunik itself, the retro-carotid trunk does

not decrease its size and can be tfaced very easily from the

anterior/
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anterior cervical ganglion to the level of the eleventh or
twelfth cervical vertebra, TFurther back it breaks up into
very fine terminal bramches distributing to the common carotid
artery and the adjacent part of the cervical air-sac,

The anastomotic branches between the sympathetic trunk
and the retro-carotid trunk illustrated by Termi?;ho finds
these anastomotic branches in serigl sections prepared with
the silver impregnation method, cannot be demonstrated in
gross anatamy using a dissecting microscope.

Diagpen '1', = The Common Carotid Plexus.

2, Right and left common carotid artery,
Z27. Right and left retro—carotid trunks,

The Filaments from the Anterior Cervical Genglion to the

Cormon Carotid Plexus,

The anterior cervical ganglion is of irregular cone- or
spindle-shape with a ‘tapering posterior end elongated to the
retro-carotid trunk. From the whole surface of the posterion
part of {this ganglion numerous filaments arise, They run
backwards beside the retro-carotid trunk to the common carotid
and the occipital arteries where they join the common carotid
plexus,

The Peripheral Nerve from the Second last Cervical

Synpathetic Ganolion.

There are peripheral nerves fromthe cervical ganglia on

the/
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the sympathetic trunk leading to the adjacent vertebral artery.
Except.the nerve which arises from the second last cervical,
sympathetic ganglion, these nerves are very thin and can hard-
ly be traced for any distance on the vertebral artery., The
nerve derived from the second last cervical sympathetic gang-
lion is of considerable size and may be called the retro-
vertebral nerve, It pursues a course on the vertebral artery,
running dovnward and alittle beckward across the canalis
intertrensversarius of the cervical air-sac in the fold of
muicous membrane which is invaginated from%the medial wall of
the canalis, and then passing through the space between the
M, longus colli and the ¥, intertransversarius superficialis
to the cervical air-sac proper, In’its course, collateral
branches are given off and twist around thé vertebral artery.
It bipks up into terminal brenches on the cervical air-sac,
neaxr the thyroid gland, Most of the terminal branches are
distributed to the cervical air-sac where they anastomose with
the branches derived from the cardiac, retro-carotid, vagus
and recurrent nerves, While some are found leading to the
thyroid along the inferior cervical argery to the thymus,or l
joining the recurrent nerve., (Figs. 1; 15,23).

The Innervation of the Thyroid, Parathyroid, Thymus

Glands, and the Ultimo=branchial Bodies,

The thyroid, parathyroid and the ultimo-branchial bodies

are mainly supplied by the collateral branches of the vagus,

which ave connected with each other on the moedialsurface of |
these organs., These organs also receive nerve fibres from
the branches of the recurrent, cardiac, retro-carotid and

retro-vertebral nerves, since these branches are connected

with/
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with each other on the cervical air-sac, The thymus is supplied

by the branches of the retro-vertebral and of the recurrent |
nerves, which fun along the inferior cervical artery to this
gland, The collateral branches of the vagus, which leads to
the thymus as illustrated by Ternf?who finds them in serial

sections, can not be found in gross anatomy.

The Sympathetic and Parasympathetic Nerves in the Thoracic

These are the cardiac nerve, the cardiac plexus, the
.ground plexus of the vagus, the pulmonary plexus and the
oesophageal plexus,

The Cardiac Nerve,

The cexdiac nerve is the only sympathetic nerve in the
thoracic region supplying the heart and the lung. It arises
from the first thoracicic ganglion on the sympathetic trunk,
(Figse 15 & 16,Z4), It passes downward and backward on the
lateral wall of the cervicel air-sac, in company with the costo
-cervical vein, to the dorsal aspect of the jugular vein,
Then it runs backward along the dorso-lateral aspect of the
jugular vein and the anterior vena cava, The right and left
cardiac nerves from this point have differeni courses,

The right cerdiec nerve penetrates the fibrous layer of
the pericardium above the sinus venosus, Within the pericardi

it either unites with the most anterior one of the posterior

cardiac branches of the right vagus on the latero-posterior
aspect of the pulmorary vein, or joins the posterior cardaic

plexus on the posterior aspect of the left anlerior vena cava,

If it joins the posterior cardiac plexus directly, it usually |

gives off an anastomotic branch to the vagal branch., (Figs. 18

& 21,24h)./ 5

abin
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& 21,24).

The left cardiac nerve divides into two terminal branches
on the dorso-lateral aspect of the left anterior vena cava
beside the root of the lung, One continues its course backwards
on the lateral aspect of the left anterior‘vena cava, Joining
the big ganglion in the middle of the posteriér cardiac plexus,
The other is larger and turns medially and downward across the|
dorso-medial aspect of the left anterior vana cava to the
anterio-lateral aspect of the common pulmonary vein, whefe it
joins the posterior cerdiac branch of the left vagus,

On the lateral wall of the cervical air-sac, the cardiac
nerve is usually united with one or two branches from the
ventral ramus of the first thoracic sp:';.nal nerve, The com-
bined trunk thus formed varies in length, depending on the ’
somatic nerves leaving this trunk, The somatic nerves leave
the combined trunk to supply the internal and external inter=
costal muscles of the first intercostal space., (Figse. 15 & 16,
Uke),

The collateral branches of the cardiac nerve,

1.. Branches distribute to the lateral wall of the
cervicel air-sac, (Fig. 16,Z5; Fige 19,2'5).

2, A branch of considefdble size arises on the lateral
wall of the cervical air-sac and runs dovnward and backward
across the lateral aspect of the jugular vein to the bifur-
cation of the anterior vena cava where the latter is divided
into the jugular and subclavian veins, After giving twigs

to the latero-dorsal aspect of the anterior vena cava, it |

receives in some birds, a branch from the ventral ramus of

the third last cervicel spinal nerve, It runs backward and

breaks/
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breaks up into two or three brénches which anastomose with each
otl;xer on the ventro-medial aspect of the anterior vena cava,
These branches are regarded as the ventro-medial group of the
sympathetic branches on the anterior vena cava, The branches
on the i‘ight anterior vena cava run back to the dorsal wall of
the right atrium, forming a plexus lz.'artly embedded in the
myocardium near the junction of the right anterior vena cava,
(Figs. 15 & 16,z6'; Fig., 19,2'6).

A branch leaves the ventro-medial group of the sympa.theti?

L3

branches on the right anterior vena cava, in front of the righi
atrium, and £he joins the anterior cardiac branch of the right
vagus, which is destined to form the left pulmonary plexus.,
In the same manner, a branch leaves the’ ventro-medial group
of the sympathetic branches on the left anterior vena cava in
front of the left atrium and joins the anterior cardisc branch
of the left vagus, which is destinéd to férm the anterior
cardiac and the right coronary plexuses, This sympathetic
branch may arise from the trunk of the cardiac nerve on the
dorso-lateral aspect of the anteripr vena cava. (Figs. 1S & 20,
Z'7).

3s The pulmonary branches, usually two in number, arise
from the cardiac nerve on the dorso-lateral aspect of the
anterior vena cava, They ramify repeatedly and join the
pulmonary brancl'isof the vagus to form the pulmonary plexus on

the lateral and anterior aspect of the root of each lung.

(Pig.—17,29; Fig,19,Z'9),
4. Numerous collateral branches are given off from the

|l
l
cardiac nerve on the dorso-lateral aspect of the anterior vena.!
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sympathetic branches, The branches of_both the dorso-lateral
and the ventro-medial groups communicate fr;eely, forming a
network with large irregular meshes and twisting the anterior
vena cava, Some of these branches can be traced to the

posterior cardiac plexus, (Figs. 19 & 21,Z'8)

The Cardiac Plexus,

The cardiac nerve of the sympathetic combines with the
cardiac branches of the vagus to form the cardiac plexus on
the heart, which is artificialiy divided into five plexuses:
the anterior cardiac, the right coronary, the left coronary,
the posterior cardiac and the superior cardiac,

The anterior cardiac »lexus (Figs., 18, 19, 20 & 22,SBe)

lies mainly in the subepicardial fat on the anterior surface
of the conus arteriosus., Numerous ganglia were found in the
plexus., Ssinell.nikcwmregarcls it as the ganglionic field of
the right anterior cardiac plexus, It is continuous with the
right coronary plexus on the right side and connected with the
left coronary plexus on the left side, From this plexus
together with the right and left coronary plexuses 10 = 15
branches arise and run down the anterior ahd lateral surfaces
of the right and left ventricles in a direction dovmward and
laterally from left to right, irir;eneral parallel to the
course of the superficial br&mch}es of the right and left
coronary arteries, Those from the left coronary plexus are
mainly on the left ventricle whiletiztlmr’s( are on the right
ventricle, Anastomoses appear between the adjacent branches,
When these branches run Gown the anterior surface of the

ventricles, they give off branches to the myocardium and

terminate/
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terminate at various levels, some reaching as fer as the apex
or leading to the posterior surface of the right ventricle,

The richt coronary plexus is situated in the sulcus

atrio-ventricularis, on the right side of the conus arteriosus
and in front of the bulbus aortae, (Figs. 18, 20 & 22,S6h).

On the left side, it is continued by the anterior cardiac
plexus, Following the circumflex branch of the right coronary
artery, it extends to the right side of the heart with 2 - 3
branches which, connected with each other by anastomotic
branches, become gradually diminished after collateral branches
are given off to the right atrium and ventricle and finally
unite to.form a small stem which joins the posterdor cardiac
plexus in the coronary groove, The branches to the right
ventricle have been mentioned in connection with the description
of the anterior cardiac plexus. Those to the right atrium
supply the auricle and the part adjacent to the cérona.ry‘ groove,
Following the course of the deep descending branch of the right
coronary artery it extends and enters into the myocardium,
throughout the middle and posterior parts of the interventricu-
lar septum. (Fig. 23A). Two or three branches run, in this
* manner, along both sides of the vessel and its branches and are
cormected with each other by anastomotie branches, Small
ganglia appeaxr in their courses, giving collateral branches to
the myocardium and endocardium on both sides of the inter-
ventricular septum, The stems run, in general, along the
deep descending branch of the right coronary artery in the
upper part of the septum only, In the lower part of the
septum they leave the blood vessels and pursue & course in the

myocardium alone,

The/
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The anterior cardiac and the right coronary plexuses are
formed mainly byithe anterioricandiac branch of the left vagus,
The sympathetic branch which contributes these plexuses arise
from the network _of nerves on the medio-ventral aspect of the
left anterior vena cava and joins the anterior cardiac ramus

Vagus

of the 1eft,\n8erve before the left auricle of the heart, A
branch from the anterior cardiac branch of the right vagus or
f‘rom}the left coronary plexus passing forward between the
cc&mnlon pulmonary artery and the bulbus aox;ta.e take part in the
formation of the right coronary plexus,

The -feft coronary plexus lies in the sulcus atrio-vent-

ricularis behind the conus arteriosus and on the left side of
the bulbus aortae, On the left side of the conus arteriosus
it is connected with the anterior cardiac plexus, It extends,
following the circumflex branch of the left coronary artery in
the coronary groove, to the left side of the hes.r.;'t and follows
the deep descending branch of the same artéry to the anterior
part of the interventricular septum in the same manner as the
right coronary plexus follows the circumflex and deep descend=
ing branches to the right side of the heart in the coronary
groove and the middle and posterior parts of the interventri-
cular septum, (Figs. 19, 20 &22,56g), Nine to fourteen branch
-es run to the right and left atria, innervating the portion
of the right atrium around the bulbus aortae, the left auricle,
and the portion of the left atrium adjecent to the coronary [
groove., DBy means of these branches it is connected with the
superior cardiac plexus, As mentioned above in connection

with the dedcription of the anterior cardiac plexus, branches,

4 - 6 in number, are given off to the anterior and lateral

surfaces/
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surfaces of the left ventricle, An anastomotic branch is
given to the right coronary plexus which, as mentioned above,
passes forward between the common pulmonary artery and the
bulbus aortae and ramifies on the right aspect of the conus
arteriosus, In some cases this branch arises from the
anterior cardiac branch of the right vagus,

This plexus is formed by the anterior cardiac branch of
the right vagus, which receives a sympathetic branch from the
network of nerves on the medio-ventral surface of the right
anterior vena cava in front of the right auricle of the heart.

The posterior cerdiac plexus lies on the posterior aspect

of the common pulmonary vein, the left anterior vena cava and
the right atrium, the left. atrium and the upper padt of the
right and left ventricles., (Figs. 18 & 21,S6f), From the
upper part it extends forward and upward and is connected with
the superior cardiac plexus in the groove between the right
pulmonary vein and the sinus venosus on the right side and in
the groove between the left pulmonary vein and the left anter-
ior vena cava on the left side, From the lower part it extends
laterally in the coronary groove to the right and left sides
of the heart where it is connected with the right and left
coronary plexuses respectively, A big ganglion, about 1 cm
in length and irregular in shape was found in the middle of the
plexus, on the posterior surface of the left anterior vena cava
above and to the left of the Junction of the middle cardiac |
vein, This ganglion is an aggregetion o;‘ several ganglia,

This plexus is destined to innervate; (a) the posterior

part of the common pulmonary vein and the posterior part of the]i
left atrium, (b) the posterior part of the left anterior vena

cava/
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cava and thé adjacent part of the right atrium including the
sinus venosus and the posterior vena cava, (c) the posterior
and lateral part of the right andpeft ventricles and the
adjacent parts of the right and left atria, (d) the interatrial
septum and (e) the posterior part of the interventricular
septum, Branches, 10 = 14 in number, arise from the lower
part of this plexus and run down the posterior and lateral
surfaces of the ventricles in a direction more or less parallel
to the course of the middle cardiac vein, The adjacent branches
are connected with each other, The branches from the lower
end of the big ganglion are much larger than those from the
right and the left lower parts of this plexus in the coronary
groove and most of them pass into the myocardium at various
lavels in the posterior interventricular groove, Some of
these branches were traced to the interventricular septum,

The posterior cardiac plexus is formed by the posterior

cardiac branches of both vegus nerves and the terminal branches
of both cardiac nerves, There are usually 3 vosterior cexdiac
branches from the right vagus.and 2 from the left vagus, They
all end in the upper part of the big ganglion in the middle of
this plexus, The right cardiac nerve Jjoins the most anterior
one of the posterior cardiac branches of the right vegus. The
left cardiac nerve contributes to this plexus by two terminal
branches, One passes backward along the lateral aspect of the
left anterior vena cava to join the big ganglion in the middle
of this plexus; the other turns to the medial surface of the

left anterior vena cava and after giving an anastomotic branch

to the anterior one of the posterior cardiac branches of the

left vagus, Joins this plexus on the anterio=-lateral aspect of

the/
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the left pulmonary vein where this plexus 4$ comnected with
the j_s'u{:erioi- cardiac plexus, The sympathetic branches of the
latero=-dorsal group on both right and left anterior venae cavae
have also taken part in the formation of this plexus.

The suverior cardiac vplexus lies on the dorsal aspect of

the atria in front of the common pulmonary vein and extends
nearly over the whole dorsal surface of the atria. It is
partly embedded in the myocardium. Anteriorly it is connectéed
with the left coronary plexus, posteriorly with the posterior
cardiac plexus on both sides of the common pulmonary vein,
dorsally with the ground plexus of the vagus on the pericardium
above the sinus transversus of the pericardium and laterally
with the plexus on the dorsal surface of the right atrium
adjacent to the junction of the right anterior vena cava, which
is formed by sympathetic branches from the medio-ventral group
on the right a:c;terior vena cava, However, the last mentioned
plexus should be regarded as a part of the’ superior cardiac
plexus. This plexus is destined to innervate the dorsal sur-
face of the atria and the adjacent paxrt of the interatrial
septum,

The superior cardiac plexus is formed by the middle cardmic

branches of the right and left vagus nerves, the collateral

' 1
branches of the anterior cardiac branch of the right vagus, the

left cardiac nerve, sympathetic branches from the medio-ventral)

|

group. on the right anterior vena cava and the communicating
branches from the ground plexus of the vagus which lies on the |

|
pericardium above the transverse sinus of the pericardium, The

i
middle cardiac branches, 2 = 3 in number from each vagus, arise;

|
from the ocescphageal branch of the vagus,which puzsues a course|
1'
|

around/
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around the anterior and medial aspects of the pulmonary vein
to the oesophageal plexus above the heart. These:.branches
run down the anterior aspect of the pulmonary vein to join this
plexus at its posterior part beside the juncﬁion of the common
pulmonary vein. The collateral branches of the anterior

cardiac branch of the right vagus contributing to this plexus

at its anterior part are 2 = 3 in number. - The left cardiac

nerve joins this plexus on the anterio=-lateral aspect of the
left pulmonary vein where this plexus is connected with the
posterior cardiac plexus. The sympathetic branches from the
medio=ventral group on the right anterior vena cava form, as
mentioned above, a plexus on the dorsal wall adjacent to the
junction of the right anterior vena cava, through which they

join the superior cardiac plexus. The communicating branches

from the ground plexus of the vagus lead to the super.or cardiac

plexus around and behind the tramsverse sinus of the pericardium,

o

The Ground Plexus of the Vagus,

This plexus lies in the space between the ventral wall of

the supra=-cardinal diverticulum (diverticulum supracardale) of

the interclavicular air-sac and the dorsal wall of the transverse

sinus of the pericardial cavity. | It is continuous with the
oesophageal plexus behind. Ganglia are found in this plexus.
Behind the transverse sinus anastomotic branches lead to the
superior cardidc plexus, (Diagram 'T').

The plexus is flormed by the following branches:

1, One or two branches from%he trunk of the vegus, on the
lateral side of the root of the lung, in front of the oesopha=-

geal branch which is mentioned in the next parsgraph, They

|
|
|

pass medially, in front of the pulmonary vein, to the pericard

g
Mmoo
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These branches are very thin and frequently absent,

2. Two or three branches from the oesophageal branch of
each vagus, Tht-asy arise on the anterio-medial aspect of the
pulmonary veiﬁ and pass forward and medially to the pericardium
above the transverse sinus, These branches and those derived
i‘rom{the trunk of the vagus mentioned above are regarded by
Ssine!lnikow-fo as the middle cardiac branches of the vagus, The
oesophageal branch mentioned a.bc;ve arises from the vagus in
front of the pwlmonary vein and runs medially backward around
the anterio- medial aspect of the pulmonary wvein to the oesoph
-ageal plexus situated dorsal and posterior to the heart.

3. Collateral branches, 3 = 5 in nuﬁmber, from the anterior
cardiac branch of the right vagus, They run backward in the
fold of the serous membrane of the pericardium, in which, the
aorta and the pulmonary artery pass through. (Fig. 20,S6at).

Diagram 'J' = Showing the Ground olexus of the Vasus, the .
Oesoobhaceal Plexus and the Suverior Cardiaé

Plexus,
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1. Interclavicular air-sac, 2, Pulmonary artery.

3. Mesobronchus, 4o Supracardinal diverticulum -

5. Ostium clavicale, " of the interclavicular

6. Pulmonary vein, air-sac,

7. Left Ant vena cava, 8. Oesophagus,

10.Cut edge of the {ibrous 11. Cut edge of serous layer
layer of pericardium, of pericardiunm,

12,0esophageal plexus, 128, Oesophageal branch of

13.Ground plexus of vagus. the vagus,

1. Superior cardiac plexus, 15, Ant cardiac branch of

16.Left vagus. the richt vagus,

17.1eft atrium, 9. Taansverse sinus,

The ground plexus derives the sympathetic fibres from the
anterior cardiac branch of the right vagus which receives a
sympathetic branch in front of the right atrium on the medial
side of the right anterior vena cava, Other sympathetic
branches arise from the cardiac nerves on the anterior venae

cavae, They are very thin and vary in position,

The Pulmonary Plexus,

The pulmonary plexus lies on the lateral and the anterior
aspect of tl_ie root of the lung, It is formed by the pulmonaxry
branches of the vagus and the pulmonary branches of the cardiac
sympathetic nerve, The sympathetic dbranches in this plexus
unite with the vagel branches to form commuon stems before they
enter the substance of the lung, Most of these stems (derived
from all the middle pulmonary dbranches of the vagus and partly
from the anterior and posterior pulmonary branches of the
vagus and the cardiac nerve) enter into the substance of the
lung through the hilus pulmonis, while some cross the medial

aspect (derived from the anterior pulmonary branch of the vagus

and the cardiac nerve) or wind round the posterior aspect

: i
(derived fromthe posterior oulmonary branch of the vagus and the

cardiac nerve) of the root of the lung to the ventral or dia=

|
i
|
phragmatic swrface. (Figs. 16, 17, 19 & 23B), 1
|
Undex/ |
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Under the visceral pleura, a network is extended over the
whole ventral surface of the lung, (Fige 23B). It is formed |
by the anterior and posterior pulmonary branches of the wvagus,
reinforced by the pulmonary branches of the cardiac nerve.
Nerve fibres from this network pass into the substance of the
Jung. Still a few very fine filaments pass from this network,
through the folds of the{serous membrane, across the pleural
cavity, to the thoracic diaphragm.

Similar folds of serous membrane extend from the parietal
pleura on the vertebral column to the visceral pleura on the
medial surface of the lung, but no nerve filaments have been
found passing through these folds from the splanchnic nerves
to the lung, |

Within the lung, an intrinsic plexus is formed by
anastomosis of the nerve bundles derived from the pulmonary
plexus on the anterior and lateral aspect of the root and the
network under the wvisceral plewra on the ventral surface of
the lung. Numerous ganglia are interposed in this plexus.
Wherevercthe bundles unite or separate from each other a
ganglion develops. From the ganglia, bundles stretch out in
every direction between the tertiary bronchi and across them
at various angles, in fact they do not follow the course of
the tertiary bronchi. Unlike the blood vessels which decrease

their calibre-when they branch repeatedly, the nerve bundles

are rather uniform in size throughout the organ, although the |
stems on the mesobronchus and pulmonary blood vessels in the E
hilus are much larger. The ganglia are also of the same size:.
(Fig. 17). i
|

« The Oesophageal Plexus. It lies on the ventral aspect

of/

|
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of the oesophagus, dorsal and posterior to the base of the
heart, It is continuocus with the ground plexus of the vagus
in frant and is connected with the pulmonary plexus on both
sides and the superior and posterior cardiac plexuses below.
(Figs. 18 é 19,S8b; Diagram 'J',12).

‘This plexus is formed by several oesophageal branches
from both vagus nerves. The most anterior branch arises on
bhe lateral side of the root of the lung running medially and
baclkward around the igzg;;i-and medial aspect of the pulmonary
vein,

Branches from the plexus enter the oesﬁphagus on the
ventral and lateral aspect while the descending branch of the
recurrent nerve is distributed to the dorso-lateral aspect.
In addition to the branches supplying the oesophagus, delicate
branches run to the abdominal diaphragm and the tendinous part
of the thoracic diaphragm which is attached to the oesophagus
at the level of this plexus. Perhaps the nerve fibres to the
diaphragm is sensory because the pulmonary muscles of Percault
in the thoracic diaphragm are innervated by the mollateral
branches from the 3rd, 4th, 5th and 6th intercostal nerves, |
which enter the muscles in a line on the dorsal surface, more
or less parellel to the diaphragmatic line of the pleural

reflection.

The Sympathetic and Parasympathetic Nerves in the |

Abdaminal Region,

The distribution of the sympathetic and parasympathetic
nerves is extensive in the abdominal region. Great plexuses

are formZd, serving to distribute nerves to the wviscera and

vessels of the abdominal cavity. Since most of these plexuses

lie/ - |
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lie in the mesentery and,in general, following the course of

the vessels, the mesentery and the vessels should be noted

briefly.

The liesentery is extended between the aorta abqve and the
stomach and the intestine below, Imagine a sil@l:ll\éd mesentery
camposed of two layers of serous membrane extending in the
abdominal cavity, in the median plane, with the stomach and
the intestine enclosed in the ventral free border and the aorta
in the dorsal border where the serous membranes are reflected

to the lateral wall of the abdomen., (Diagrams 'X' & 'L').

Diagram 'X',

Diagram ‘L',

R i L
\ t =3
\ |
\\_\I i ! B f'
- -5 O L —
— . I?...‘_.T ¥4
B ~rmerdB

1, Aorta. 2, Coeliac A, 3. Ant mesenteric A. !
4e Post mesenteric A, 5 Glandular stomach., 6. Gizzard.
7. Duodenum, 8, Jejurmm, 9, Tleum, 10, Colon, |
11, Caecum, 12, Serous membrane of mesentery, :
13, Serous membrane lining the abdominal cavity, 14 Rectum.

1
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£a
This sﬁnpl%sd mesentery becomes complicated by the presence

of the liver, the spleen, the elongated duodenal loop with the
pancreas, and the right and left caeca, The liver, the
duodenal loop with the pancreas, and the right caecum push the
right serous layer of the mesentery from the median plane at
three points. Thus, on the right side of the mesentery are
three bags of serous membrane lodging the liver, the duodenal
loop with'the pancreas .a.nd the right caecum respectively.

Two bags of serous membrane are produced on the left.side of
the mesentery, lodging the spleen and the left caecum.

Three arteries, which correspond to the coeliac, anterior
mesenteric and posterior mesenteric arteries in mammals, ramify
in the simplified mesentery as shown in Diagram 'K's The
coeliac artery divides into an anterior and a posterior branch
of about the same calibre., The anterior branch is destined to
be{distri‘buted to the left side of the gizzard and to the post-
erior part of the left lobe of the liver. The posterior branch
which is destined to furnish blood to the right side of the
gizzard, to the right lobe and the anterior part of the left
lobe of the lievr, to the spleen, to the duodenum, to the
pancreas, to the proximal part of the jejunum, to the right and
left caeca, is regarded as the continuation of the stem of the |
parent artery for some reason in designation. The anterior
mesenteric artery pursues a course more or less corresponding u
to the loop of the jejunum and gives off, on the convex side,
many collateral branches to%he intestine, The posterior
mesenteric artery is also divided into an anterior and a

Lhr colie ;
posterior branch corresponding to the xight—eoceliac a.ndw'the

anterior rectal arteries respectively.

Owing/
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Owing to the rotation of the gizzard on itself with the
anterior surface turning towards the left and the posterior
surface towards the right, thslglandular stomach pulls the
anterior end of the mesentery to the left and the gizzard
pushes the proximal part of the duodenal lgop with the pancreas
and the adjacent part of the mesentery to the right.  Thus

the anterior part of the mesentery iﬁ'placed in a more or less

o
[ ]

transverse direction with the liver ahead and the spleen behinc
In other words the mesentery is bent from the sagittal pléna
to the left, at the place between the origin of the anterior

mestnteric artery ebove and the proximal part of the jejunum

L)

belows In consequence, the relative situation of the anterior
branch of the coeliac artery to the parent stem is changed,
The anterior branch is now sitvated on the left side of the
parent ertery and will be called the left gastro-hevatic artery,
reserving this name not only because it is situated left td the
parent artery in the mesentry em=sers, but also becamse itis
destined to be distributed to the left bpide of the gizzard
and to the posterior part of the left lobe of the liver,

The Coeliac, Anterior Mesenteric and the Posterior

lMesenteric Arteries.,

The anterior and the posterior mesenteric arteries arise
from the ventral aspect of the aorta under the posterior pmrt
of the fifth thoracic vertebra and under the twelfth lunbo=-

sacral vertebra respectively, As mentioned above they are

quite homologous with the arteries of the same name in mammals

and they need no further description. On the other hand, the

coeliac artery is, in some points, different from the corres-

ponding artery in mammals, Proportionally it is much longer

than/ . ]
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than the corresponding artery in mammsals, It does not divide

(e

into three main 'branéhes » the hepatic, splenic and left gastrig
arteries as in mammals, but splits into.two main branches of
ifoout equal calibre, each giving off a hepatic artery to the
liver, The splenic arteries sre small as collateral branches,
The coeliac artery arises from the ventral aspect of the
aorta under the fifth thoracic vertebra, It passes downward
and backward in the anterilor part of the mesentery, leading to
the right aspect of the proximal end of the duodenum, where
it divides into two terminal bramches, the right gastric and
the pancreatico-ducdenal arteries. Compared with the corres-
ponding arteries in mammals, the stem of this artery could be
divided artificially into three parts, The first part is the|
segment between the aorta and the superior splemic artery and
is called 'the coeliac artery, When it gives off the superior
splenic artery, it enters the aecond part which is the segmeht
lying beside the spleen, between the supericr splenic and the
right hepatic arteries and is called thgi‘\g;;stro-hepatio artery.
The second part represents the hepatic artery in mamals,
From the level of the right hepatic artery downwards until it
divides into the two terminal branches on the right aspect of
the proximal part of the duodenal loop, it becomesithe third
part and is called the. gasiro-duodenal axtery.

The Collateral Branches from the Coeliac Artery are as

follows,

1 The Oesophegesl Branch, It passes forwvard in the
mesentery and is distributed 4o the posterior part of the
oesophagus in the hilus oesophageus of the diaphragm, (Figs. 18

& 24,b1; Diagran *M',b1).

2./ |
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2, The Dorsal Proveniricular Branch, Just before cross
=-ing the right aspect of the glandular stomach, the coeliac
artery gives off this branch to the dorsal aspect of the

glandular stomach. (Fig. 28,b2; Diagram 'M',b2).

Diagram '1*,

- r—~~—c3}

a, Abdominal aorta, b Coeliac artery.
o', Right gastro-hepatic b'!,Gastro-duodenal artery.
artery. 'b1:.’2' Oesophageal & dorssl
c. Left gastro-hepatic proventricular branches,
o3 artery. c¢l. Ventral proventricular
Cge Dorsal & ventral gastro branch,
-epiploic arteries, d, Left hepatic artery.
€. Lelt gastric artery, v Sup splenic artery,
ge Inf splenic artery. h., Right hepatic axrtery.
i. Duodenal branch, Je Right gastric artery.
k., Pancreatico-duodenal k1, Caecal branches,
ar‘ber,‘f ° .

3, The Left Gastro-hepatic Artery, This artery is more
corresp&nding tofthe left gastric artery than to any other
branch of the coeliac artery in memmals, Yet it is different
from the left gastric artery, in that, this artery is pro-
portionately imch larger than the left gastric artery and tha.?

this artery gives off a branch to the left lobe of the liver,

This artery arises from the cosliac artery at the dorsal

aspect of the glandular stomach, It passes downward and

ackward/ |
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backward around the anterior and ventral aspects of the spleen
on the right surface of the glandular stomach to the lesser
curvature of the gizzard where it divides into the left gastric
and the left hepatic arteries, The branches a.re as follows:i=

(a) The dorsal gastro-epiploic artery arises near the
origin of the parent artery, IV passes backwards to the
dorsal border of the gizzard, (Bigs. 28 & 29,C2; Diagram 'if',
c2). |

. L*(b) The ventral proventricular branch, It arises on the
ge%ft side of the glandular st&ma.ch and runs forward and upwé.r&
in company with the ventral oesophageal trunk of the vagus
nerves along the ventral aspect of this organ where it is
distributed, CFg. 28, cl),

(¢) The left hepatic artery runs forward to the left end
of the portal fissure of the liver, It is communicated with
the right hepatic artery by an anastomotic branch lying in the
portal fissure, This artery supplies the posterior part of
the left lobe of the liver, (Figs. 28 & 29,d; Diagram 'M',d).

(@) The ventral gastro-epiploic artery., It usually rises
in a common stem with the left hepatic artery. It passes
backward and dowrwards and is distributed 1;,0 the ventral border
of the gizzard., (Figs. 28 & 29,C3; Diagram 'l',C3),

(e) Branches to the lesser curvature of the gizzard. a

(£) The left gastric artery. It is much larger than the
left hepatic artery. It passes backward and is distributed
to the left surface of the gizzard as shown in Figure 294,e.

L. The Superior Splenic Artery. It is a very short and
small branch of the coeliac arterxry. It enters the substahce E

of the spleen throughthe upper end of the hilus, (Figs. 28 &
30,£).




‘as follows.

39

30,£).
The Branches from the Right Gastro-hepatic Artery are

1o The Inferior Splenic Arteries, ¢ne or two in number,
are smaller than the superior splenic artery. They enter the
substance of the spleen through the lower end of the hilus,
(Figs. 28 & 30,g).

2. The Right Hepatic Artery. It is larger than the left
hepatic artery and furnishes blood to both the right and left
lobes of the liver and the gall-bladder, It arises from the

gastro~hepatic artery beside the spleen. It runs forward and

|
|

a little upward on the left side of the portal vein, At the
right end of the portal fissure it breaks up into branches
léading to the right lobe and the anterior part of the left
lobe. It gives off a considerable cystic artery to the left
aspect of the gall-bladder, There is an anastomotic branch
between the right and left hepatic arteries, this anastomotic
branch lies in the portal fissure along the right aspect of the
portal vein and dorsal to a hepatic duct which carries the
bile'frcm the posterior part of the left lobe of the liver to
the duodenum,

The Branches of the Gastro-duodenal Artery are as follows.

]

1. Right Gastric Artery. This artery is distributed to

the right surface of the gizzard as shown in Figures 28 & 29B, 3.
2, The Pancreatico-duodenal Artery. It is a little 1arg%r

than the right gastric artery and furnishes blood to the pancr%as,

duoderum as well as the right and left caeca. It passes backJ

3 ; |
ward among the pancreatic lobes in the duodenal loop in company

]

with the satellite vein and the longest pancreatic duct. In
the/ ! 1_
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the long course from the proximal end of the duodenal loop to
the distal end, numerous collateral franches are given off to
the pancreatic lobes and the descending and ascending limbs of
the duodenal loop, Two considerable branches arise from this
artery in the proximal part of the duodenal loop and, across
the left aspect of the ascending limb of the duodenal loop
leading to the right and left caeca, anastomoses with the
anterior mesentery artery and with the caecal branch of the
ilio=-caeco=colic artery respectivélgu (Fig. 30,k &k1; Diagram
"M ,k).

The Splanchnic Nerves.

There are nine or more splanchnic nerves. The first
arises from the ventral aspect of the second thoracic sympath-
etlc ganglion or from the interganglionic cord which lies be=-

low the costo-central articulation and links the second and

third thoracic sympathetic ganglia., The next five arise from|

the tapering lower ends of the third, fourth, fifth, sixth
and seventh thoracic sympathetic ganglia, The seventh and

eighth splanchnic nerves arise fram the ventral aspect of the

first two lumbo-sacral sympathetic ganglia while the last

splenchnic nerve arises from%he inter-ganglionic cord, which
runs across the ventral aspect of the femoral artery and links
the second an@ third lumbo-sacral ganglia, TFrequently from
the tapering lower end of the thoracic sympathetic ganglion
two splanchnic nerves arise and still more frequently splanch-
nic nerves are given of f from the inter-ganglionic cords
wiich axe sitqated below the costo-central articulations, so

that usually ten or more splanchnic nerves are found. The

adjacent nerves are comnnected with each other by anastomotic

branches,/

1l

|
|
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branchkes, Thus a loose network with irregular meshes results
on the ventral spines of the thoracic vertebral column.

The splanchnic nerves derdved from the second, third,
fourth and fifth thoracic sympathetic ganglia converge and
unite above or on the lateral aspect of the abdominal aorta
at the level of the origin of the coeliac artery, Ganglia
develop at points where two or more nerves unite together,
(Fige 25,25b)s These ganglia, which are proportionately much
larger in the young birds than those in the adult, correspond
to the splanchnic ganglion in mammals, From these ganglia
nerves pass down and converge to join the coeliac ganglion on
the posterior aspect of the proximal part of the coeliac artery
Just below the aorta., Therefore these splanchnic nerves are

(Fig 24, 23%)
corresponding to the greater splanchnic nerves in marmnals/\.
The splanchnic nerves from the last two thoracic and the first
three lumbo-sacral sympathetic ganzlia join the adrenal,
testical (013 ovarian) and the anterioﬁ renal plexuses, therey
fore, they correspond to the lesser splanchnic nerve in
marmals, (Fig, 24,z5l).

The splanchnic nerves from the first six lumbo-sacral
sympathetic ganglia are rather small, The first three lumbo
=sacral splanchnic nerves, as mentioned sbove, run to the
adrenal, the testicle (o; ovarian), anterior mesenteric and
the anterior renal plexuses, the next three which are smaller |
and frequently one or two of them are absent, run to the
adjacent aortic plexus, or the posterior part of the sortic
plexus, The splanchnic nerve derived from the fused sy:nga.th:
-etic ganglion, which corresponds to.the seventh and eighth

ludbe=-sacral spinal nerves, and those derived from the ninth,

tenth/ g
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“tenth and eleventh lumbo-sacral sympathetic ganglia are each
much larger, They run downward, backward and medially along=
side the body of the lumbo=-sacral vertebral column and dorsal
to the hypog';astrilc vein to form the hypogastric plexus in the
sublumbo-sacral region. The splanchnic nerves in the adult
hen, which arise from the 6th, 7th, 8th, 9th, 10th, 11th, 12th
and 13th lumbo-sacral ganglia and supply the active oviduct and
the rectum are noticed to be much better developed. (Fig. 32,23).

The splanchnic nerves derived from the last two or three
lumbo-sacral and the first two or three coccygeal sympathetic
ganglia are small and contribute to a plexus on the middle
lumbo-sacral and middle coccygeal arteries.,

GP’MGJ! mic
The Pelvic,and the Pudendal Nerves,

The ventral rami of the 9th, 10th, 11th, 12th and 13th
lumbo~-sacral spinal nerves, as well as a branch from the ventrdl
ramus of the 8th lumbo-sacral spinal nerve, unite with each
other to form the pudendal plexus under the-pc)sterior part of
the wing of the fused lumbo-sacral vertebral column, the post-
erior part of the ilium and the coccygeo-ischiatic ligament.
From this plexus are derived the nerves which are hamologous
with the pelvic splanchnic nerve, the pudendal nerve, the per-

forating cutaneous nerves and the wventral coceygeal trunk in

mammals, In some birds, the ventral rami of the last lumbo=- [
sacral and the first one, two or three coccygeal spinal nervesi
join the ventral coccygeal trunk, therefore the pudendal ple:'u:;
extends under the transverse processes of the coccygeal verte-l
brae, :

In mammals the pudendal nerve contains both somatic and i
splanchnic (parasympathetic) nerve fibres, The somatic nervc!
|

fibres/
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fibres are distributed to the external sphincter ani muscle
and the skin around the anus by the posterior haemorrhoidal
nerve and supply the muscles and skin in the perineal region
by the perineal nerve, The splanchnic nerve fibres supply
the erectile tissue of the bulb and corpus cavernosum urethrae
by the perineal nerve, and supply the erectile tissue of the

crus and the corpus cavernosum penis by the dorsal nerve of

the penis (or clitoris). In birds the pudendal nﬂrveé serves! .

to distribute somatic nerves fibres only., The nerve which
corresponds - to the dorsal nerve of the penis (or clitoris)
does not arise from the pudendal nerve but from, as a terminal
branch;‘the pelvic splanchnic nerve, (Figs. 31 & 32,Y1).

The Pudendal Nerve, (Figs. 31 & 32,ULg).

This nerve derives the nerve fibres from the 8th, 9th
and 10th lumbo-sacral spinel nerves$, + passes backward on
the dorsal wall of the pelvic cavity, Behind the posterior
|

border of the ilium it leaves the pelvic cdvity by penetrating!

the coccygeo~ischiatic ligament in company with the parietal

branch of the hybgastric artery. Between the coccygeo=-ischiatic

ligament and the M, semi-membranosus it breaks up into branches
to supply the Mm, coccygeus, dilator. ani, sphincter ani
externus, levator ani and the skin around the cloaca and in the
posterior part of the pelvis below the cloaca., These branches
no doubt represent the posterior haemorrhoidal and perineal
nerves of the pudendal nerve  in mammals,

The Pelvic Splanchnic Nerve, (Figs. 31 & 32,Y).

The pelvic nexve is camposed of parasympathetic fibres.
It derives the fibres from the 8th, 9th, 10th, 11th and 12th

lumbo-sacral nerves, Tt

g

asses bazkward, downwerd, and a 1

little/

N
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little laterally following the hypogastric artery and then the
middle haemorrhoid artery (the visceral branch of the hyo-
gastric artery) to the cloaca, After giving collateral
branches to contribute to the plexus in the ligament of the .
deferent duct (or oviduct) and the cloaca plexus in the wall
of the cloaca, it runs as a slender terminal branch, in com=
pany with a smell artery, around the anus (and the terminal
part of the active oviduct in the hen) towards the median
point under the anus, This slender terminal branch of the
pelvic nerve is homologous with the dorsal nerve of the penis
(or clitoris) in mammals and the accompanied artery represents
the dorsal artery of the penis (or clitoris).

The Plexuses in the Abdominal Region,

The plexuses which distribute nerves‘;to the viscera and

vessels in the abdominal and pelvic cavities are continuous
with each other, They are constituted by splanchnic nerves
from the sympathetic trunks of the thoracic and lumbo-sacral

cplanchnic
<p
parts and by the vagus and pelvic,nerves, They include three

A
chief plexuses, the coeliac, aortic, and the pelvic. From
the coeliac and aortic plexuses nerves proceed to form subsid-
iary plexuses which are named according to the organs which

they supply or the vessels whose courses they follow,

The Coelisc Plexus, (Figs. 24, 25, 28, & 20,25).

This plexus is not quite homologous with the plexus of the

same name in mammals, The coeliac plexus in mammals is.a very
|
extensive plexus from which nerves proceed to form the plirenic

plexus, suprarenal plexus, renal plexus, superior mesenteric

plexus and the aortic plexus. In birds the coeliac plexus is|

much smeller, it is limited to the plexiform nerves which unite
|
|

with/
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with each other above or on the lateral aspect of the aorta
under the 5th tﬁoracic vertebra and twist round the coeliac
artery and its meain branches. The aortic plexus with the
anterior mesenteric, the testicular (or ovariap), and the
renal plexuses is evidently independent of the coeliac plexus,
(Figs. 24.& 25).

The coeliac ganglion is situated behind and a little to
the left side of the proximal part of the coeliac artery just
below the aorta. It réceives the greater splanchnic nerves
from the 2nd, 3rd, Lth, and 5th thoracic sympathetic ganglia
and givespff nerves to form the coeliac plexus passing down
and twisﬁing the coeliac artery and its main branches, This
ganglion is much developed in young birds, In adult birds
it is small or dissppears completely. (Figs. 25,25a).

The coeliac plexus receives,on the left. side of the
coeliac artery, anastomotic branches from both vagi. (Fig. 25,
Sha')e

From the coeliac plexus the following subsidiary plexuses
are continued on the branches of the coeliac arte:y‘and in the
organs which it supplies,

1. The Splenic Plexus, It lies in the hilus of the
spleen between the superior and the inferior splenic arteries,
Nerves follow the superior and the inferior splenic arteries |
from the coeliac plexus to the hilus and hence to the substance
of the spleen, (Figs, 28 & 30,25a),

2, The Hepatic Plexuses, There are two hepatic plexuses

on the right and left hepatic arteries respectively outside of |
the liver, Tho plexus on the right hepatic artery (Fig. 30,25&)
is much larger than the other and is constituted by nerves %
derived/ ;



96

derived :E'rom'different origins, lMost of the nerve fibres are
derived from a large ganglion lying in the anterior part of the
right adrenal plexus by a plexiform nerve which is constant
and will be called the hepatic nerve, (Figs. 24, 25, & 30,26).
The other nerves come from the coeliac plexﬁa proceeding to
this plexus along the right hepatic artery.

The plexus on the righ'l: hepatic artery proceeds into the

. (or '(\.'8 ht )
liver at the anteriorA end of the portal fissure, ‘hile some
nerves of considerable size lead from this plexus to the gall-
bladder and the pancreatico-duodenal plexus in the proximal
part of the duodenal loop,

The plexus on the left hepatic artery is continued from
the coeliac plexus on the left gastro-hepatic artery, Since
the plexus (coeliac) on the left gastro-hepatic artery is comn il
=-ected by anastomotic branches with the gastric plexus of the |
vo.g'us nerves in the lesser curvature of the gizzaxrd, the plexus
on the left hepatic ertery may receive fibres -derivecl from the
vagus nerves,

In the portal fissure, a rich plexus is formed along the

nlght aspect of the portal vein, against the caudal process of the
liver, Vhen the Capsule of Glisson is opened this plexus can
be demonstrated proceeding from the plexus on the right hepatig
ax*tex;y along the 1!-;31(3”6 aspect of The portal vein to the posterior
(,:J:::;]:{;oi? the portal fissure, On the posterior end it becomes
thicker and receives the nerves on the left hepatic artery.
The anastomotic branch between the right and left hepatic
arteries lies within this plexus,
The Hepatic Nerve, (Fig. 24,%6). t is a large plexiforn
nerve lying in the mesentery where the mesentery is bended to

she/
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the left as described before., It arises from a large ganglio:
situated in the anterior part of te right adrenal plexus. (Figs.
2k, 25C & 26B,Zha &76), It passes downwards and to the left
in the mesentery between the coeliac and the anterior mesenter
-ic arteries., In its course it receives branches fram the
ganglia in the left adrenal and the anterior mesenteric
plexuses, (Fig. 24,Z4b & Z7a) and gives off branches to the
coeliac plexus on the coeliac artery (Figs. 24 & 25) and to
the pancreatico-duodenal plexuses in the proximal part of the
duodenal loop. (Fige 30)s It is the main nerve to form the
plexus on the right hepatic artery and yet, nerve fibres can
be?raced from this nerve passing through the hepatic plexus
to the coeliac plexus which enlaces the gastro-hepatic artery.
3. The Pancreatico-duodenal Plexus, (Fig. 30, Z5b),
This plexus is continued from the coeliac plexuz dbug
receives branches from the hepatic nerve and the anterior
mesenteric plexus., It extends along the pancreatico-duodenal
artery among the pancreatic lobes from the proximal end of the
duodenal loop to the distal end. Severa{igézms of considerable
size can be demonstrated running in company with the pancreatico
~duodenal vessels and the longest pancreatic duct, Inter-

mingled between the lobes of the pancreas or near the attached

borders of the pancreas numerous delicate nerve filaments enteﬁ
the limbs of the duodenal loop and the lobes of the pancreas.,
In addition several sympathetiev nerves run along with branches |

of the pancreatico-duodenal artery to each caecunm, A few very

small ganglia are found in this plexus.

L. The Gastric Pjexus. (Fig. 28 & 29). This plexus is l
t
distributed along the lesser curvature, the dorsal and ventral |

borders/ |
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borders of the gizzard. Another portion follows the course
of the gastric vessels to the surfaces of the gizzard.

The very thick part of the plexus at the lesser curvature
gradually thins out as the fibres ramify in the muscle,

The nerve fibres completely circumscribe the peripheral
part of the gizzard, |

The circumscribing plexus of nerves is derived mainly
from the vagus nerves and inter-mingled with filaments from‘lthe
sympathetic coeliac plexus following the course of the dorsal
;nd ventral gastro-epiploic arteries and the branches of the
left gastro-hepatic artery on the lesser curvature.

The plexuses on the right and left gastric arteries are
continued from the coeliac plexus and consist of sympathetic
nerves. They are distributed to the right and left surfaces
of the gizzard following the gastric arteries., The gizzard
is composed of a glistening tendon covering each surface and
a powerful mass of red muscular tissue in the periphery. In
the periphery of the central tendon, where a transition from
tendon to muscle gradually takes place, the sympathetic nerves
follow the branches of the gastric arteries and pierce the
tendon obliquely into the muscular tissue. (Fig. 28). The
distribution of the entrances of sympathetic nerves into the
substancéd of the gizzard is shown in Figure 29, by the purple
points,

In addition to the cbove mentioned subsidiary plexuses,

the sympathetic nerves procecd from the cdoeliac plexus along

the oesophageal branch and the dorsal and ventral proventricular
|
branches of the coeliac artery to the oesophagus and the gland-1
|

ular stomach respectively,

The/
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The Aortic Plexus. (Figs. 24, 25 & 26,24).

This plexus lies on the abdominal aorta in the segment
between the anterior mesenteric and the sciatic arteries. 1In
front, it is cénnected with the coeliac plexus and behind it is
continued by the hypogastric plexus. The anterior part of this
plexus is powerfully developed under the last two thoracic
vertebrae, The adrenal glands are interposed in this part.
It is in the powerfully developed anterior part that the aortic
plexus receives the splanchnic nerves derived from the last
three thoracic and the first three lumbo-sacrel sympathetic
ganglia and the anterior mesenteric plexus, the right and left
testicular (or ovarian} plexuses and the right and left anterior
renal plexuses are continued on the corresponding arteries,
The anterior part of the aortic plexus is described under the
title of the adrenal plexuses,

The posterior part of the aortic plexus, which is situated
under the first seven lumbo-sacral vertebrae, is not so well
developed, Usually a single stem which bears ganglia extends
along the ventral aspect of the aorta between the adreno-reno-
testicular artery (or the adreno-reno-ovarian artery) and the
sciatic artery., This stem splits at the bifurcation of the
aorta where the sciatic artery arises, into two terminal branch
~-es each proceeding along the sciatic artery to the middle and
posterior renal plexuses and to the plexus in the ligament of
the deferent duct or oviduct. (Figs. 31,212; Fig. 32,212'). |
Two or three ganglia of considerable size occur in the bifur- %
cation of the aorta and the origin of the sciatic arteries,

The posterior part of the aortic plexus receives minute

splanchnic nerves from the anterior seven lumbo-sacral ganglia

on/




100

on both sympathetic trunks and gives off small branches to '};he
adjacent intestinal nerve and the deferent ducts or oviducts,.

1, The Adrenal Plexuses, one on each side of the aorta.
(Figse 24, 25 & 26). They are really the anterior part of
the aortic plexus. In other words, the anterior paxrt of the
aortic plexus attached to the substance of the adrenal glands
under the 7th thoracic vertebra is called adrenal plexuses.
Therefore, this plexus is quite different from the plexus of
the like name in mammals as described in some text-books of
Anal.'l;om},?r'e:5"3 The right and left plexuses are connected with each
other by anastomdtic branches below the aorta., Each plexus

is formed by the splanchnic nerves from the last three thoraci

Q

and the first two or three lumbo-sacral sympathetic ganglia,
There are three large ganglia in each plexus partly embedded
in the substance of the adrenal gland,

(2) One genglion lies in the anterior and medial part of
the gland, It receives the splanchnic nerves from the 5th
and 6th thoracic sympathetic ganglia. The nerve arising from
this ganglion of the right adrenal plexus leads to the hepatic
Plexus on the right hepatic artery,and is called the hepatic
nerve, (FPigs. 24, 25 & 26,26)., \VWhile the nerve from the

ganglion of the left adrenal plexus passes to the anterior

mesenteric plexus below the aorta and behind the anterior

{

mesenteric artery. (Figs. 24, 25 & 26,27). |

= ]

(b) One ganglion lies on the tapering posterior end of ‘chl'e
adrenal gland , It is a long ganglion with the anterior part!
embedded in the adrenal gland and the posterior part lying
along the latero-ventral aspect of the aorta below the a.dreno-i

reno-testicular (or the adreno-reno-ovarian) artery., It

receives/
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receives the splanchnic nerves from the last thoracic and first
three lumbo-sacral sympathetic ganglia, Nerves arising from
this gamglioﬁ of each adrenal plexus proceed to the anterior
mesenteric, testicular (or ovarian) and anterior renal plexuses.
(Figs. 24, 25 & 26,27,28, & Z9).

(c) The other ganglion is smaller, lying on the medial
aspect of the adrenal gland between the above mentioned two
ganglia., It receives the splanchnic nerves from the last two|
thoracic sympathetic ganglia.

2, The Testicular Plexuses, (Figs. 24B & 254,Z8), are
paired plexuses. They eare derived from the aortic plexus,
and receive nerves from the ganglia in the adrenal glands.
Each.plexﬁs leads to the testicle and the epididymis, following
the course of the testicular arteries, which are usually two
in number, one arising from the aorta dn front of the adreno-
reno-testicular artery, the other from the adreno-reno-test-
icular artery.

(a) The GOvarian Plexuses are the homologues of the
testicular plexuses. They follow the ovarian arteries to the
ovaries and the anterior part of the oviduct. The plexus

oviduct s
supplying the active ovary and. \g#e powerfully develdped
ovdduct, (Fig. 26,28).

3. The Anterior Renal Plexuses are paired plexuses. (Figs.
24, 25A & 26,29)., Each plexus is continued from the aortic
plexus and receives nerve fibres from the ganglion in the

tapering posterior end of the adrenal gland, Minute ganglia

occur in the course of this plexus on the anterior renal artery.

This plexus gives off branches to the epididymis or the anterior

part of the oviduct. E
e/
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L. The Middle & Pgsterior Renal Plexuses. The middle
and posterior renal arteries are two collateral branches from
the proximal pert of the sciatic artery and furnish blood to
the middle and posterior lobes respectively. Upon these two
arteries are the middle and posterior renal plexuses continued
from the aortic plexus on the sciatic artery. MNimute ganglia

/renal
are interposed in both middle and posterior/plexuses,

5 The Plexus in the Ligament of the Deferent Duct. This
plexus extends along the deferent duct from the testicular
plexus in front to the pelvic plexus and the cloacal plexus
behind, It is formed by the sympathetic fibres from the
hypogastric plexus and parasympathetic nerve fibres from the
pelvic splanchnic nerve. It also receives branches from the
testicular, -anterior renal and the aortic plexuses in the
gbdominal cavity.

(a) The plexus in the ligament of the oviduct., This
plexus is the homologue of the preceeding 'plexus. The plexus
supplying the active oviduct is noticed to be powerfully
developed. (Fig. 324,Y2 & 212'),

The plexuses in the ligament of the deferent duct (or
oviducts) are paired, one on each side,.

6. The Anterior lMesenteric Plexus. (Figs. 24, 25 & 27,Z7).
This is an extensive plexus situated between the two layers
of the mesentery, It is contimued above from the right and

¥ rtic HUSES, oe mesenteric
left adrenal and the aortic plexu Laxrg t

ganglia occur in the triangular area below the aorta and behind
1

the proximal part of the anterior mesenteric artery. (Figs. 244

& 25C,%7)s Most of the nerves which arise from this ganglions

& 27,27)+/

ated area twist around the anterior mesenteric artery.(Figs. 21‘;,3
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& 27,27). Vihile some pass down across the anterior mesenteric
artery and anastomose with each other as well as with the
plexiform hepatic nerve to form a network in the mesentery
between the coeliac and the anterior mesenteric arterues.
The last mentioned network extends into the duodenal }oop, be-
coming the pancreatico-duodenal plexus, '.

One nerve of considerable size is notiqed in this plexus.
It passes down behinéi the hepatic nerve and gives rise to the
intestinal nerve and a branch to the falciform ligament of the
liver., This nerve seems to be the duodenal .nerve of Mitchelf.

From the rich plexus which twists around the anterior
mesenteric artery, numerous branches arise leading to the
intestinal nerve of Remak,

The Intestinal Nerve of Remak., (Figs. 24B, 27 & 31,210).

The intestinal nerve of Remak is a ganglionated trunk
extending in the mesentery from the proximal part of the
ducdenal loop, in front, to the space between the bursa cloacae
(Fabricius) and the recttm;e-km%{: arises as a slender trunk from
the network of the anterior mesentemriplems, between the coeliac
and anterior mesenteric arteries, or from the pancreatico-
duodenal plexus among the bile ducts and the pancreatic ducts
outside of the pancreas or from both, There is usually
noticed a nerve of considerable size, passing dovm parzllel Wit}l
and behind the hepatic nerve, from the anterior mesenteric |

| plexus to the pancreatico-duodenal plexus, from which the

intestinal nerve of Remak arises by one, two or three roots at

various levels. (Pigs. 27 & 30,210), But the intestinal nerve
l
|

such nerve appears and the intestinal nerve starts from a net- |

does not always arise from such a nerve, In some birds no

|
work/ }
|
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network of the anterior mesenteric plexus. The anterior end

of the intestinal nerve is sometime obscure, buried in the

54
substance of the pancreas, Szantroch finds the anterior end |

of the intestinal nerve entering into the wall of the intestine
at the level between the Jejumm and ducdenum, The posterior
end of the intestinal nerve divides into two branches which

lie side by side on the dorsal wall of the rectun,

Generally the intestinal nerve of Remak lies in the mesen

tery between the abdominal aorta and its visceral branches (the

-

anterior mesenteric, posterior mesenteric and the middle rectal
arteries) on one hand and the jejunum, ileum and the large
intestine on the other hand. It receives branches from the
anterior mesenteric, aortic, posterior mesenteric and the hypo
-gastric plexuses and gives off branches to the jejunum, ileum
and the large intestine. It is noticed that nearly all the
nerves which arise from the above mentioned plexuses and are
destined to supply the intestines, pass through the intestinal
nerve of Remak, The ganglia on the intestinal nerve vary in
size and number in different parts. The ganglia on the
intestinal nerve along the anterior part of the jejunun are
very small, some of them can only be distinguished from the white
slender trunk by their .slightly darker colour, The ganglia
on the intestinal nerve along the posterior part of thé jejunum
are a little larger and appear as ganglionic swellings with

sharp outlines, (Figs. 24B & 27,210). The ganglia in the

posterior part of the intestinal nerve along the large intestine

are well developed, (Figs. 30 & 31,210), !

The posterior part of the intestinal nerve ~long the 1a.rge

intestine is well developed, bearing 12 = 15 large ganglia andf
i'

is/ |
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is designated by Remak as the recto-colic part. The anterior
part which pursues a long course along the jejunum and the
ileum appears as an uniform ganglionated trunk, bearing 16 =
35 ganglia and is designated by Renmk?gs the ileo=jejunal
part,

The distribution of the ganglia on the intestinal nerve
suggests considering the ilio-jejunal part in two portions
an ileal and a jejumel,

The jejunal part of the nerve has many small ganglia
about 4/5th of the total ganglia on the entire length of the
ileo=jejunal part of the intestinal ﬁerve. It extends from
the origin (anterior end) to where it crosses the anterior
mesenteric artery. (Figs. 24B & 27).

The ileal part of the intestinal nerve is continued from
the jejunal part and runs along the ileum to the level of the
Junction of the caeca, There are 4 - 8 small ganglia on the
trunk. The branches that it gives off to the ilium are more
than the branches that it receives from the anterior mesenteric
and the aortic plexuses. (Fig. 27,210,01; Fig. 31,210,27).

The recto-=-colic part will be subdivided into a rectal and
a colic part, The colic part is still a single trunk along

the dorsal aspect of the colon., There are 6 - 8 ganglia on

the trunk. The ganglia on the posterior paft are well develo=-
|

ped and are connected with each other by double interganglionié
cords between which the branches of the posterior mesenteric

artery pass. These ganglia receive the branches from the

posterior mesenteric plexus and give off branches to the colon,
|

The anterior 2 or 3 ganglia are smaller. They may or may
not receive branches from the posterior mesenteric plexus.

But/
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But 2 or 3 branches are given off from each ganglion to the
colon. (Figs. 30,& 31,210).

The rectal part of the intestinal nerve of Remak includes
two ganglionated limbs which lie side by side on the dorsal
wall of the rectum. (Fig. 31,2102 & Z10b). There are three
ganglia of considerable size on each limb, The two rectal
limbs are connected with each other by anastomotic brénches.
The ganglia on the right limb receive: sympathetic branches
from the posterior mesenteric plexus and the plexus which follows
the course of the right hypogastric artery, and parasympathetic
branches from the right pelvic gplanchnic nerve. (Fig. 31,210a,
Z11 & Z13). The ganglia on the left limb receive sympathetic
branches from the posterior mesenteric plexus and the plexus
which emlaces the left hypogastric artery, and parasympathetic
branches from the left pelvic nerve. (Fig. 31,210b,211,213';
Fig. 32,2100,213'). From both linmbs numerous branches are
given off to the rectum and the cloaca, |

The two limbs of the intestinal nerve of Remak with the
branches that they receive from the hypogastric plexus, poster-
ion mesenteric plexus and the pelvic splanchnic nerves and the
branches that they give off to the rectun and the cloaca form
two rich plexuses respectively, corresponding to the right and
left pelvic plexuses in mammals,

The Hypogastric Pilexus,.

This plexus lies in the sublumbo-sacral region under the
| 9th = 13th lunbo-sacral vertebrae and is situated alongside the

aorta, This plexus extends along both right and left hypo-

gastric arteries for some distance on the dorsal wall of the

|
| pelvic cavity. In front, it is continued from the much thinneT
aortic/ :
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aortic plexus.,

The hypogastric plexus is formed by the well developed
splanchnic nerves derived from the 6th = 12th or the fused 7th
& 8th = 12th lumbo-sacral ganglia on both sympathetic trunks.,

Nerves arising from the vart of the hypogastric plexus. which

is situated along-side the aorta lead to the posterior mesenteric

plexus, while those which arise from the part along the hypo-
gastric artery lead to the pelvic plexus,

The Posterior Mesenﬁeric Plexus is continued above from
the hypogastric plexus and is inseparable behind from the pelvi
plexuses, In the upper part of the colic mesentery it follows
the courses of the posterior mesenteric artery and the terminal
branches (the left colic and the anterior rectal arteries).

In the lower part of the colic mesentery the nerves of this
plexus leave the arteries to the ganglia of the intestinal
nerve of Remak, (Fige31,Z211).

The hypogastric and the posterior mesenteric plexuses are
situated between the aortic plexus in front and the pelvic
plexuses behind, It forms the continuation of the splanchnic
nerves to the pelvic plexuses.

The Pelvic Plexuses,

The rectal part of the intestinal nerve of Remak receives
branches from the posterior mesenteric plexus, hypogastric
plexus, and the pelvic splanchnic nerve and forms the pelvic
plexus, The pelvic plexuses are paired plexuses which%ie side
by side on the dorsal aspect of the rectum partly between the
two layers of the meso-rectum, partly in the retro-peritoneal
region behind the pelvic cavity. The right and left pelvic
plexuses are comnected by anastomotic branches between the two

limbs of the intestinal nerve,

(2]
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There are two thin sheaths of smooth muscle, one on each
side of the meso-rectum, lying behind the sacro-rectal pouches,
They arise from the sphincter muscle of the cloaca above the
bursa cloacae (Pabricius) passing downward and forward around
the dorso-lateral aspect of the bursa cloacae to the dorso-
lateral aspect of the rectum, where they are continuous with
the longitudinal musciilar layer of the intestine, IZach of
these muscular sheaths rotates on itself in such a way with the
upper part placed in a longitudinal direction covering the
bursa cloacae and the lower part in a more or less transverse
direction to be continued by the longitudinal muscle of the
intestine, This smooth muscle sheath will be called the
suspensory muscle of the rectum, The lower part of the sus-
pensory muscle is lined by the peritoneum which forms the
bottom of the sacro-rectal pouch while the upper part is
embedded in the connective tissue in the retro-peritoneal
region, (Figs. 31 & 32,XXIV & XXV).

The retro-peritoneal parts of both pelvic plexuses are
localised in the space between the right and left suspensory
muscles of the rectum by which they are separated from the
cloacal plexuses on both sides,

:
The Cloacal Plexuses.(pericloacal). The cloacal plexus,

one on each side,is a rich plexus with numerous ganglia of

Y:’L
various sizes interposed in it.(Figs. 31 & 3%?. It lies in

the retro-peritoneal region around the anus and the terminal parts
|

of the ureter and the deferent duct (or oviduct). It is
constituted by the pelvic splanchnic nerve, and distributes
nerve fibres to the anus, the distal part of the ureter, the

vagina (or the distal part of the deferent duct), the bursa

cloacae,/

l
1

|
|
{
|
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cloacze, and the sphincter mascle of the cloaca. The cloacal
plexus is connected with the pelvic plexus by communicating
branches which pierce through or run behind the suspensory
muscle of the rectum, and both right and left cloacal plexuses

are connected with each other above and below the anus,
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Discussion.

1. Rochh;?reports there exists in all birds a series of
sympathetic ganglia connected to the cranial nerves in ghe
following order:=- _

{ e Al )

(a) The orbito-nasalzganglion,which is connected with
the olfactory nerve.

(b) The ciliary ganglion connected to the oculomotor.

(c) The spheno-palatine ganglion to the trigeminal,

(&) The ceretdd ganglion to the facial and

(e) The superior cerviéal ganglion (anterior cervical
ganglion), representing two ganglia fuéed together of which
one is connected to the glosso-pharyngeal and the other to the
vagus, This statement is confirmed as the ethmoidal,ciliary,
spheno=-palatine, and the anterior cervical ganglia are connect=

ed by the Vidian nerve. He contends that the ethmoidal (orbit

[¢]

-nasal) ganglion is connected to the trigeminal and olfactory
nerves, the ciliary ganglion to the oculomotor nerve, the
spheno-palatine ganglion to the trigeminal nerve, the anterior
cervical ganglion to the glosso-pharyngeal and vagus nerves.
These communications are confirmed but further connections have
been noted which are the communicating branches between the
Vidian nerve and the trochlear nerve, between the Vidian nerve
and abducent nerve, between the Vidian nerve and the ventral
branch of the oculcmotor, between the Vidian nerve and the
ophthalmic nerve.of the trigeminal, between the submandibular
ganglion and the chorda tympani, between the submandibular
ganglion and the inferior alveolar nerve, between the internal |
| maxillary nerve and the trigeminal, between the internal |

maxillary nerve and the abducent, between the internal maxillary

| nerve/ .
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nerve and the facial nerve, between the internal maxillary
nerve and the glosso-pharyngeal, between the interganglionic
cord of the sympathetic trunk and the medulla oblongata,
between the interganglionic cord and the hypoglossal- nerve.
The carotid ganglion can not be found in our laboratory
nor verified by Rochas himself,

Since the Vidian nerve and the internal maxillary nerve

are composed of nerve fibres derived from the anterior cervical
ganglion, doubtless__l;v’ the anteripor gervical ganglion is connec:'t
-ed with the 1st, Bxﬁ, 4th, 5th, 6th, 7th, and the 9th cranial
nerves by the internal maxillary and Vidian nerves, and receiv’as
communicating branches from the wvagus directly and from the
hind brain and the hypoglossal nerves by the interganglionicr .
cord, In other words, the anterior cervical ganglion is
connected, as a centre of communication with all the cranial
nerves except the special sensory nerves, the optic and the
acoustic,

2, Wolffégzentions in his ‘'Anatomy of the Eye and Orbit',
"In birds there is only a motor and no sensory or sympathetic
root of the ciliary ganglion, These join the ciliary nerves",
Blount has a similar mention in his ‘'Diseases of Poultry!'.
Perhaps the works of Schvmlhg&and Holtzma.n:is established these
statements of Wolff and Blount, Schwalbe and Holtzmann have
done some investigations on the ciliary ganglion and the ciliary
nerves in birds and deny the existence of the sjmpa.thefic root
of the ciliary ganglion.

Many of the dissections that have been done clearly

demonstrate that the ciliary ganglion in the fowl receives a

branch of the Vidian nerve which is composed of fibres from

the/ l



nerve from the infra=-temporal plexus on the extermal ophthalmic

HZ
the internal carotid nerve and the greater superficial petrosal
nerve, but in several birds this commnication was not found.

Rocha§3has seen a sympathetic nerve fibre extending to
the ciliary ganglion from the infra-temporal plexus on the
external ophthalmic artery. He says "I call particular attent
=ion to the very thin fibre which comes out of the sympathetic
system and then after a short course enters the ophthalmic
ganglion at varying levels, and often very close to the point
where the ciliary nerve comes out". Rochas statement is not

confirmed, [ Filament has been seen extending to the abducent

arter in the orbita but not to the ciliary ganglion.

s. Magniegzin 1885 reported that the chorda strays from
the facial nerve near the extermal opening of the canalis
Fallopiae and joins a branch of the mendibular nerve, leading
to the floor of the mouth. This statement is confirmed by
Gaupp in the descriptions of the chorda tympani of the fowl in
;ggggf;f the opinion of Ga&owfzwho says "Entsprechend dem Fehle%
eines N. lingualis des dritten Trigeminusfﬁstes, ist keine
Verbindung mit den:{lifa:gséiali;.;;“\;éi;he etwa der Ghorda tympani
der Saugetiere vergleichbar ware", Cordg'describes the course

of the chorda tympani of birds in detail but she does not

mention the submandibular ganglia and the distribution of the |
|
chorda tympani, She concludes that according to the origin

and end, as well as to the characteristic course, there can be
no doubt that this nerve branch is the chorda tympani, This
conclusion is confirmed now by the existence of the submandibul
-ar ganglia and the innervation of the anterior submandibular

glands,
Lo/
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4o The vascular-plexus in the infra-temporal fossa (the
internal maxillary plexus or rete temporale de Hahéﬁ is not
a rete mirablle but a network composed of minute blood vessels
through which blood passes directly from the artery to the
veins., Unfortunately it is sometimes called "rete mirabile

1%
ophthalmicum", This vascular plexus is innervated by the

nerve fibres that are derived from the internal maxillary nerve

and form a plexus (the infra~temporal plexus or plexus of
WEbe;B within the wvascular plexus, This plexus serves as a
"shortway" for the blood passing through from the internal
maxillary artery and its main branches to the deep and super-
ficial temporal veins, To say more than this would require
some physiological experiments, Imagination however leads
one to think that the blood veszels of the internal maxillary
plexus are constricted by the vaso-motor fibres of the infra-
temporal plexus.,

5. The following facts are mentioned in the above descrip
=tion:

(a) The anterior cervical ganglion receives commnicats

ing branches from the facial, glosso-pharyngeal and vagus nerves.

(b) The interganglionic cord between the anterior cervl

ical ganglion and the sympathetic ganglion which corresponds ¢
the 3rd cervical spinal nerve, receives communicating branches

from the hind brain in front of the hypoglossal nerve, from the

hypoglossal and from the 1st two cervical nerves, but no gangli

appear on this interganglionic cord, In the same manner, the
sympathetic trunk usually receives a communicating brench be-

hind the last ganglion on the sympathetic trunk, The nerve

a

fibres of the communicating branches derived from the hind

brain/
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nerve g bawk derived $rom
brain, hypoglossal and ,\the first cervical spinal nerveg can be

traced to the anterior cervical ganglion while those derived

and a pask from the sk cervical spinal nefve

from the second cervical spinal nerve Alea.d to beth-anterior

eersrical-ganglion.and the ganglion on the sympathetic trunk
corresponding to the third cervical spinal nerve.

(¢). The 7th and 8th lumbo-sacral spinal nerves are always
connected with one ganglion on the sympathetic trunk by commun-
icating branches.

(d) Occasionally an additional ganglion appears on the
sympathetic trunk bwtween the two sympathetic ganglia which
corresp_ond. to two adjacent spinal nerves, Such .an additional
g;nglion is frequently seen on the interganglionic cord which

lies below the transverse process of the 13th cervical vertebra

and links the two sympathetic ganglia corresponding to the 13th

throw light upon these phencmena and suggest "There is a
division of each primordial ganglionic mass into cranial and

caudal portions, the ultimate fate of which will X¥ determine

the ngmber and type of ganglia", The anterior cervical ganglion

is produced from the primordial ganglionic masses of the facial,

glosso-pharyngeal, vagus, hypoglossal, ihe-dst-cervical—spinal

aerve=and the communicating branch from the hind brain and the |

l

cranial portion of the primordial ganglionic mass of the ls#

cervical spinal nerve. The ganglion on the sympathetic trunk

winich is connected with both the 7th and 8th lumbo-sacral spinal

nerves is produced from the primordial genglionic masses of the
7%h and 8th lumbo-sacral fused spinal nerves, The additional
ganglion is produced by the persisting of the caudal part of

the primordial ganglionic mass which corresponds to the spinal

nerve/

and 14th cervical spinal nerves respectively. Pick and E‘:.?i'leeh&rc‘itJ

\ /
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nerve in fromt, or of the cranial part of the primordial gang-
lionic mass which corresponds to the spinal nerve behind, or
of both fused together, The primordial ganglionic mass behind
the last ganglion on the sympathetic trunk is missing, but the
sympathetic trunk behind the last ganglion is still connected
by a commnicating branch with the coccygeal nerve fromwhich
the missing primordial ganglionic mass is derived.

6. Using Worcbiew's Staining Method for nexve elements.
Ssinellnikow studies the cardiac nerve of the fowl, and describes
it in detail with illustrations., There are some differences
between his description and the specimens dissected.

(a) The cardiac plexus, according to the partition of the
heart, is artificially divided by Ssinellnikow into six parts:=-

I. The gﬁ;ﬁt anterior cardiac plexus (Plexus anterior
Cardis sinister),on the anterio-lateral aspect of the left
ventricle,

II, The right anterior cardiac plexus (Plexus dardis
dexter) on the anterior and lateral aspects of the right
ventricle,

III, The right posterior cerdiac plexus (Piexus

Cardiacus posterior dexter) on the posterior aspect of the

right atrium between the right anterior vena cava and the inferior

) on the other hard,
vena cava on one hand and the right pulmonary veiqﬁ\and on the

posterior aspect of the upper part of the right ventricle,

IV. The left posterior carddic plexus (Plexus cardiacuf
posterior sinistér) on the posterior aspects of the left atrium

and of the upper part of the left ventricle.

V. The anterior atrial plexus (Plexus atriorum anterior
on the superior surface of the atria,

Vi./




‘cerdiac nerve ro the heart, It is found that the left sym-

branch of the right vagus forms the right anterior cardiac

16
VI. The posterior atrial plexus (Plexus atriorum

posterior) on the posterior aspect of the common pulmonary
vein., In fact, the above mentioned right and left anterior
cardiac plexuses are inseparable and therefore called the
anterior cardiac plexus in this paper., The right and left
posterior cardiac plexuses and the posterior atrial plexus
are-also inseparable and therefore called the posterior cardiac
plexus in this paper,

(b) Ssinellnikow mentions ganglionic chains which represent
the right and left coronary'plexué? named in this paper,
Their courses follow the circumflex branches of the right and
left coronary arteries in the coronary groove on the anterior
and &2 the lateral sides of the heart. He does not mention
the plexus which enlaces the left coronary artery behind the
conus arferiosus. It has been called the left coronary plexus
in this paper. |

(¢) The nerve ring around the bulbus aortae described and
‘illustrated by Sainellnikow can not be confirmed.

(d) Ssinellnikow notes that he finds no branches of the

left sympathetic cerdiac nerve, which runs directly from the

pathetic cardiac nerve divides into two texrminal branches one
of which passes backward along the lateral aspect of the left
anterior vena cava to join directly the big ganglion in the
posterior cardiac plexus,

(e) Ssinellnikow reports the anterior (superior) cardiac

|
i

plexus on the anterior and right aspect of the heart and the

anterior (superior) cardiac branch of the left vagus fors the

f
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left anterior cardiac plexus on the anterior and left aspects
of the heart. In other words, the anterior cardiac branch
of the vagus constitutes the cardiac plexus supplying the
heart on the same side. On the other hand, the fowls dissect
-ed in our laboratory show that the anterior cardiac branch
from the right vagus passes behind the bulbus aortae and the
conus arteriosus to form the left coronary plexus supplying

the anterior and left aspects of the heart while the anterior

w

cardiac branch from the left vegus passes in front of the conu
arteriosus to form the anterior cardiac and_the right coronary,
plexuses supplying the anterior and right aspect of the heart;
thus, the anterior cardiac branch of the vagus crosses the
median line and florms the cardiac plexus on the opposite side
of the heart. Thébadrfﬁws a similar statement. He says
that from the ganglion de Couvreur a fibre detaches itself,
crosses to'the other side and goes towards the heart, that is,
the right ganglion supplies the left ventricle while the left
ganglion supplies the right ventricle. The forces which lead
the anterior cardiac branches of the vagi across the median line
to tﬁe opposite sides of the heart are unknown., The distribut
-ion of the nerve fibres of the cardiac plexus is complicated,
as shown above, The anterior cardiac branch from the right
vagus gives off a branch to the right coronary plexus. The
left coronary plexus which is formed by the anterior cardiac
branch of the right vagus, receives communicating branches

from the anterior cardiac branch of the left vagus.

56
Thebault dissects a great many birds including three
groups: small sparrows, crows and climbers, He says, in

conclusion, that the sympathetic nerﬁes, less well developed

than/
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than those &erivé& from the wvagus, go mostly to the auricles,
while those of the vagus innervate mostly the ventricles.

The same happens in the domestic fowls. The sympathetic
cardiac nerves ranify and twist around the right and left
anterior venae cavae but giving branches to join the anterior
and posterior cardiac branches of the vagus nerves., It is
noticeable that the terminal bramches or the stems of .both
right and left sympathetic cardiac nerves join the posterior
cardiac plexus directly or by union with the posterior cardiac
branches of the vagi.

7. The innervation of the lung is carefully studied. Thh
sﬁmpathetic nerve fibres are derived from the first thoracic
ganglion on the sympathetic trunk through the cardiac nerve,
while the parasympathetic nerve fibres from the vagus, - Hixﬁ?
mentions that the pulmonary nerve arises from the first thoracic
ganglion and the succeeding ganglion on the sympathetic trunk.
The pulmonary nerves or the roots of the pulmonary nerve which
are derived from the second thoracic ganglion and the succeed-
ing ganglia on the sympathetic trunk can not be found in the
gallinaceous birds,

8. Thcbauliéconsiders the cervical part of the sympathetic
trunk corresponding to the vertebral nerve in memmals in spite
of the explanation given by We’oegf that it is the equivalent
of the sympathetic trunk in memmals, He calls it the Apophyso=-
cervical. cord, He believes the sympathetic trunk of the
cervical part exists, but it is fused with the vagus, He

states that the superior cervical ganglion is the homologus

of the ganglion of the same name in mammals, and the ganglion

of Couvreur is the homologus of the inferior cervical ganglion,

1
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or represents the inferior cervicalganglion fused with other
ganglion belonging to the vagus. In his diagram which

illustrates the relation of the sympathetic trunk to the vagus,

he labels the plexiform ganglion as the middle cervical ganglion .
and marks the ganglion of Couvreur with two names, ganglion of
Couvreur and infeerior cervical.ganglion. One can hardly agree
with his statement and illustration since Kinkeig?demonstrates
that the three ganglia on the vagus, (the jugular ganglionm,
plexiform ganglion and the ganglion of Couvreur) are sensory
ga.ngl:i.di'x containing cells doubtlessly to be sensory cells
acvording to the form of the cell of the primitive structure,
Thebaul*?says "Due to the absence of the cervical chain I
consider that a branch, seen only under the microscope, joins
the 10th cranial nerve, To support this view, I stand by
comparative anatomy". The branch in question can not be
confirmed, One or two communicating branches are found from
the vagus leading backwardiand downward to 'join the anterior
part of the anterior cervical ganglion. In no way can these
commnicating branches be considered representing the sympathetic
chain going to form the vago-sympathetic trunk in mammals,
9. There is no nerve in domestic birds which is t.};eologus
of the spinal root of the accessory nerve in mammals, although
in some text-books of anatomy it is mentioned that there are
twelve pairs of cranial newegaand that the accessory nerve is

. ; 1o ;
combined with the vagus. The accessory nerve of gallinaceous

birds described in detail and illustrated by Cords is but the

spinal root of the vagus which is quite different from the
spinal root of the accessory nerve in mammals, although both '|
are formed by union of filaments issuing from the spinal cord 1

and/
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and pass forward through the foramen magnum into the cranial
cavity. The spinal root of the vagus in bird issues from the
spinal cord in a line which is the prolongation of the line in
which, the dorsal roots of the spinal nerves issue from the
spinal cord, while the spinal root of the accessory nerve in
mammals emerge in a line midway between the dorsal and ventral
roots of the spinal nerves.

Diagram 'N' to show the accessory nerve in mammals,

o ——
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Diagram '0' to show the spinal root of the vapus in birds.
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gn. Ganglion nodosun, gj? Jugular ganglion,

gs. Superior ganglion. gp. Petrous ganglion.

IX, Glosso-pharyngeal N, X, Vagus N,

XI. Accessory N, XII. Hypoglossal N,

According to Holff the accessory nerve consists of two
parts, a cranial part, which is reallézpart of the vagus, and
a spinal part which is formed by union off a series of filaments
from the spinal cord. Holl reports "There are no accessory
nerves in the animals, In such animals the part innervated
by the nerve which corresponds to the external branch of the
accessory nerve in human being, fail to develop. The branch
representing the inner branch in human being is quite presént
and is combined intimately with £he vagus", This is the case
in the domestic fowl, In mammals, the accessory nerve supplies
the Mm sterno-mastoideus (sterno-cephalicus) and trapezius,

In domestic birds there is no muscle which is the homologus of
the M sterno-mastoideus or sterno-cephalicus in mammals, The
Mo trapezius is present, situated between the im, latissimus

dorsi and rhomboideus, taking origin from the dorsal spines of

the last two cervical and first five thoracic vertebrae, and
of +he feapula

innervation on the lateral surfacaﬁglong the dorsal border, but I o

it is imnervated by the ventral ramus of the third last cervical

3
spinal nerve, Cords calls the cutaneous branch of the vagus
| as the accessory nerve, One can hardly agree with this designe .
ation as there is no reason leading one to consider the I,

wf:‘.cvr'- a':- r’nncr'hﬁ'u{« "é'} ’Ht-t c/'.f-'-‘\.'rxJ ﬁ\'..nc{u !. J(: .".-}us,
cutaneous colli lateralis ,to be the homologus of either the Ii,

A
- - - - T

sterno=-mastoideus or 1, trapezius in mammals, Lillie reports

in his "Development of the Chick", that no observations on the

development of the spinal accessory nerve in the chick are known

to hin,/
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to him, Patteésshcws the accessory nerve of a four day chick
embryo, separated from the vagus, in an illustration. This
nerve element can be identified in serial sections of the
embryo of the same stage. It is continued from the spreading
roots of the vagus and can be traced, as a thick cord, backward
along the dorso-lateral aspect of the spinal cord, to the gany-
lion of the third cervical spinal nerve, It does not separate
from the vagus. Plate 1 is a series of serial sections of 84
hour chick embryo showing the spinal part of the rootlets of
the wvagus, which Patten considers as the acéessory nerve. In
this FPlate the spinal rest of the vagus is seen to be continuous
with the medullar root of the vagus in front and with the dorsal
root of the third cervical spinal nergé;fgtér the spinal gang=-
lion, It is no swrprise that the spinal root of the vagus is
continuous with the dorsal root of the third cervical spinal
nerve, since in the young embryo the dorsal roots of adjacent
spinal nerves are continuous with each othexr, In 96 and 108
hour embryos, neurpblasts of Schaper are found in the spinal
root of the vegus, These neuroblasts are characterized by
a) the cytoplasm which is accumulated at one side of the nucleus
and contains neurofibrils, and b) the big rounded or elongated
eccentric nucleus, There are usually two large and round
nucleoli in the nucleus. The neurofibrillae form a delicate
network within the cytoplasm but converge together in the axon,
In this stage the developing neoroblast is provided only:éﬁe

process, the axon, leading to the spinal cord., The size of th

w

neuroblasts and their nuclei in the 108 hour chick embryo ere i
as follows,

Neuroblasts., Muaclei,

1s 11.84 X 8,88 microns. 8,88 X 7.40 microns.
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Neuroblasts. Nuclei.

1 11.84 X 8,88 microns. . 8.88 X 7.40 microns,
2, 11.84X 5,92 " 5.92 X 5,92 "
3, 10,36 X 5.92 " 592 X 5,92 "
* 4, 10,02 X 5,01 " 5.01 X 5,01 "
5 11,69 X 5,01 " 5.01 X 5,01 "
6. 11.69 X 5,85 " 5.85 X 5.85 "
7. 11.84X 2,90 5.9 X 9,90

Plate 2 shows these neuroblasts in three succeeding serial
sections,

As described above the spinal root of the vegus which is
labelled as the accessory nerve by Patten in his diagram is
derived from the neural crest. The spinal root of the access
=-ory in mammals is, as stated in Gray's Anatomy, composed of
fibres arising from an elongated nucleus of motor cells which
is situated in the lateral part of the anterior grey column of
the spimal cord and extends downwards as low as the level of
the 5th cervical nerve, Patteﬁqmcntimns the accessory nerve
of mammals, "Foriep's ganglion disappears in the adult so the
accessory nerve is without ganglion and entirely motor",
Therefore the spinal root of the vagus in birds is quite dif-
ferent from the spinal root of the accessory nerve. Patten’!
clearly shows in description and illustration a commissural
ganglionlﬁﬁ the embryo of pig. He says "The commissural
ganglion which appe;rs so closely associated with the accessory
nerve is really a contimuation of the jugular ganglion of the

vagus", The spinal root of the vagus of the chick is homo-

|

logous with this commissural genglion but it extends farther ]
back to the level of the 2nd cervical spinal nerve, while the
nexrve which represents the accessory nerve is absent. |
In birds, the hypoglos;al nerve and the 1st two cervical
spinal nerves are composed of motor nerve fibres only, The

spinal/
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spinal root of the vagus extends as far back as the level of
the 2nd cervical spi erve and is provide with a Forieﬁ's
type of ganglion at a position representing the rudimentgiﬁr
ganglion of the 2nd cervical spina]}herve. These facts lead
one to consider that the dorsal roots of the hypoglossal and
the 1st two cervical spinal nerves are present, They uﬁite,
forming the spinal root of the vagus, to join the jugular
ganglion of the glosso-pharyngeal and vagus, but do not join
the corresponding ventral roots of the hypoglossal and the
1st two cervical spinal nerves.

10. The glands in the cranialiregion are supplied by
different nerves, the lacrimal gland by the intermal maxillary
nerve and the lacrimal branches of the trigeminal nerve; the
Harderian gland by the Vidian nerve and by the nerve fibres
derived from the ethmoidal ganglion; the nasal gland by the
nerve fibres derived from the ethmoidal ganglion; the maxillary
gland by the medisl and lateral naso-palatine nerves derived
from the spheno-palatine ganglion and the maxillary nerve; the
palatine glands by the éogterior ralatine nerves and the lateral
naso-palatine nerve; the spheno-pterygoid glands by the pharyn
-geal branch of the glosso-pharyngeal nerve and?:che Vidian
nerve; the anterior submandibular glands by the chorda tympani
and the sublingual branch of the inferior alveolar nerve; the

of +he poslerior submandibular ylznds
dorso~lateral group Aby the nerve to the angle of the mouth of
the trigeminal nerve; the intermediate group of the posterior
submandibulaxr glands by the lingual and pharyngeal branches of
the glosso-pharyngeal nerve; the ventro-medial group of the

posterior submandibular glands by the lingual oranch of the

glosso-pharyngeal nerve; the lingual glands by the lingual and|

the/ j
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the anterior laryngeal branches of the glosso-pharyngeal nerve;
the gland at the angle of the mouth By the nerve to the angle
of the mouth; the crico-arytenoid glands by .the anterior
laryngeal nerve of the glosso=-pharyngeal nerve, No sympathetic
fibres have been seen leading to the anterior submandibular
glands, to the posterior submandibular glands, to the lingual
glands, to the crico-arytenoid glands and to the gland at the
angle of the mouth, although there are two possibilities that
the glands receive the sympathetic fibres from a) the invisible
plexﬁses around the vessels and b) from the parasympathetic
nerves which receive ansstomotic branches from the sympathetic
nerves, In every salivary gland supplied by both sympathetic
and parasympathetic nerve fibres 7. This question must be
left open,

A4, Sbabomind an Bords repork. that Hhe vaghs wives
branches to the liver in the gallinaceous birds, Cords shows
the hepatic branches of the vagus alongside “the inferior vena
cava in an illustration., These statements can not be confirmed,
Vagal branches have beem seen on the inferior vana cava under
the microscope of 14 diameters, but can not be traced to the ‘
hepatic vein,

It is doubtful whetherf:thn’étliver is oz-not supplied by
vagus nerve fibres, The coeliac plexus on the left gastro-
hepatic artery, from which sympathetic nerves extend elong the
left hepatic artery to the liver, is connected with the ventra.]?
oesophageal trunk of the vagus nerves in the lesser curvature |

off the gizzard, This connection takes place usually after the

hepatic branches of the sympathetic have been given off from

: e 33 .y
the coeliac plexus. Marage has a similar statement of the

existence/
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existence of the vago-sympathetic anastomoses in gallinaceous
birds but Webegﬂand Thebaul%%denie& the existence of this
anastomosis in the other birds, Another possibility is that
the liver may have vagus nerve fibres through the coeliac
plexus on the coeliac artery, since the coeliac ganglion or the
coeliac plexus has been demonstrated receiving vagus nerve
fibres from the descending branch of one or both recurrent
nerves, Couvreur has showm that, in gallinaceous birds the
excitation of the vagus has considerable influence on the
function of the liver,

The liver is innervated by sympathetic nerves derived
from both the coeliac plexus and the hepatic nerve., The
ggolliac plexus is formed by the greater splanchnic nerves of
both sides, The hepatic nerve arises from a ganglion in the
right adrenal plexus bub receiving branches from the anterior
mesenteric pléxus, In other words it is derived from the
smaller splanchnic nerves of both sides but.receiving more
nerve fibres from the splanchnic nerves of the right side than
from the lef't.

Theﬂbaulgéreports that in crows and climbers only the

great splanchnic nerves innervate the liveri It is not the

case in the domestic fowl, in which the liver is innervated
by all the greater and smaller splanchnic nerves of both sidesj
but receiving more nerve fibres from the smaller splanchnic
nerves én the right side than from%he left.

12, The intestinal nerve is first reported by Swa§3as a 1
special nerve in the mesentery. RemaﬁJand later Szantroch'ﬂ1

published papers describing the intestinal nerve in detail,

3 56
Marage and Thebault give special attention to the intestinal

nerve/ |
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nerve in convenience of the studies of the sympathetic nervous
system in the other birds., IMitchell® Mawmd®and Kostenecki
also mention the intestinal nerve in the discussion of their
papers on the digestive canal of the fowl,

Mitchelimstates that the intestinal nerve arises from the
ganglia in the plexuses on the edge of the stomach, on the
ovary, on the suprarenal capsule and further back near the
rectum, He says "The intestinal nerve starts in X common
with the duodenal nerve as in the Palamedea and the Passeres".
Similarly the intestinal nerve arises with its anterior end
from a sympathetic nerve which arises from the ganglionic area
of the anterior mesenteric plexus passing down parallel with
and behind the hepatic nerve to the proximal part of the
duodenal loop where it supplies the‘duodenum, the pancreas
and usually gives off a branch of considerable size to the
falciform ligament, This "origin" of the intestinal nerve
has escaped the investigation of Szantrockﬁ%ho describes the
anterior end of the intestinal nerve entering the wall of the
intestine at the level between the duodermum and the jejunum,
Thebaulééreports the intestinal nerve in sparrows, crows and

climbers is continued from the vagus at the level of the

duodenal loop. It is quite different in the gallinaceous '

birds, In the gallinaceous birds the ventral oesophafeal
trunk of the vagus nerves ends in the gastric plexus in the
lesser curvature of 'the gizzard. No fibre can be traced to

the duodenal loop either from the ventral oesophagesal trunk

or from the gastric plexus. The intestinal nerve is definite

-ly observed arising from the anterior mesenteric plexus,

2
receiving no branch from the vagus. Hirt ma lons "Through

the/
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the connection of the vagus with the intestinal nerve the |
latter receives numerous vagus fibres", Mﬂragésconsiders it
as an essential part of the contingation of the vagus to the
intestine, Perhaps variations exist between species or even |
in the same species. The intestinal nerve axrises from the
anterior mesenteric plexus receives branches from the anterior_
mewenteric plexus (twisting around the anterior mesenteric
artery) aortic plexus, posterior mesenteric plexus, hypogastric
Plexus and the pelvic splanchnic nerves, and gives off branches
to the intestine and the cloaca, t serves as a "station" for
the sympathetic and parasympathetic nerve fibres passing throuéh
from the above mentioned plexuses and nerves to the intestine
and the cloaca, Therefore it should be regarded as a commn-
icating trunk between the sympathetic plexuses and the pelvic
splanchnic nerves. It is not agreeable that Szantrodﬁaregards
it as a separated ganglionic system.

13. The anastomotic branches from the vagus nerves to the
coeliac ganglion or the coeliac plexus are found, These have
escaped the notice of previous investigators, They are branch

Lne ofv
~-es derived from the descending branches of&both the recurrent

: 22
nerves, His has seen the anastomotic branch from the right
recurrent nerve o the coeliac ganglion in serial sections of
chick embryo., Tperefore the following organs, spleen, liver,

- . : " . |
pancreas, kidney, small intestine, testes or ovaries may receive

vagal fibres from these anastomotic branches.

The - anastomotic branches can only be demonstzated in
|

- - L i
young birds, A proportionally larger anastomotic branch has

been expected to be found in the adult bird but in vain, Since

the spleen, pancreas, liver, kidney, and the small intestine,

except/ i

] Al
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branches derived from the- sympathetic plexuses but receive no
branches directly from the vagus or its derivatives, and since
the anastomotic branches from the recurrent.nervesko the coelia
[
ganglion or coeliac plexus are so small or absent in the adult
bird that they can not be seen under the microscope of 14
diameters, it is doubtful *.vhether?:‘:ﬁg':vagus nerve fibres are
or—are-not active in these organs, However, there are two
noticeable points: 1) Small ganglia are found in the substance
of the pancreas, they are doubtless parasympathetic ganglia.
2) Thebaulgzsays "It is surprising that the stimulation on the
vagus has effect not only on the liver but also on the kidney",.
since he does not see the anastomotic branches from the re-
current nerves to the coeliac ganglion or coeliac plexus and
denies the existence of anastomosis between the sympathetic
and vagus nerves,

14. The aortic plexus on the aorta at the level of the
1st seven lumbo-sacral vertebrae is poorly developed.
I»ia.zarell:'f;a.nd The'baultﬂconsider it as a remnant of the embryonic
stage whose developement is arrested, Their statements are
proved,

15. The kidney is supj;)lied by the anterior, middle and
posterior renal plexuses which enlace the corresponding renal
arteries, Hiréistates that the kidneys receive nerves direct
=ly from the abdominal sympathetic trunk but this could not be]
conf'irmed, '

16, The cloacal plexus is formed mainly by the velvic

splanchnic nerves and supplies the sphincter muscle of the

l
ckoaca, the anus, the terminal part of the ureter, the vagina |

or the terminal part of the deferent duct. Although there

e
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are anastomotic branches between the cloacal and the pelvic
plexuses, *.'liZ"-hese anastomotic branches are so few and small
that even if the cloacal plexus receives sympathetic nerve
fibres through these anastomotic 'brancheé from the pelvic
plexus, it is doubtful Whetheri%l?;rsy@athetic nerve fibres
are active in the cloacal plexus or on the sphincter muscles
of the cloaca, anus, ureters and the deferent duct or vagina,

17. Different segments of the digestive canal are innerv-
ated by different nerves: the oesophagus mainly by the dMCM"J:ng
oesophageal brancl'?:of the glosso-pharyngeel and the recurrent
nerve] of the vagd:, the glandular stomach and the gizzard by
both vagi and sympathetic , the intestine with the liver and
pancreas ma.:.nly by sympathetic, while the anus mainly by the
pelvic splanchnic nerves, Nevertheless the oesophagus receives
sympathetic nerve fibres from the retro-carotid, retro-verte-
bral and cardiac nerves, the anus receives sympathetic nerve
fibres from the pelvic plexuses, the coeliac plexus and the

intestinal nerve receives parasympathetic nerve fibres from the

vagus and pelvic splanchnic nerves respectively.
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Summary,

1. The sympathetic ganglia in the thoracic and anterior
lumbo-sa.crai region fuse with spinal ganglia.

2, Sympathetic rami comnnmicaz.:?es only appear in the post
lumbo~-sacral and coccygeal regions.

3. The interganglionic cord is single in the cervical and
anterior lumbo=-sacral regions, double elsewhere.

4. The anterior cervical ganglion serves as a centre:of
connections with the cere‘t%b-spinal nerves,

5. There is no otic ganglion,

6. The nasal gland is innervated by branches from the
ethmoidal ganglion, Harderian gland by the Vidian nerve,

lacrimal gland by the intermal maxillery and trigeminal nerves,

maxillary gland by the medial and lateral naso-palatine nerves,
palatine glands by the posterior palatine nerve, spheno-pterygoid

glends by the glosso-pharyngeal and the Vidian ner:s, anterior

submandibular glands by branches from the submandibular ganglia,
the intermediate group and ventro-medial group of the posterior!'
submandibular glands by the glosso-pharyngeal nerve also the

lingual glands and the crico-arytenoid glands, the gland at the
angle of the mouth and the dorso-lateral group of the posterior
submandibular glands by ramus anguli oris of the trigeminal

nerve,

7. The ciliary ganglion has connections with the oculo=-

motor nerve, ophthalmic nerve and the Vidian nerve.

Y

he pharyngeal

|
'
|
8: The glosso-pharyngeal nerve gives off t f

and the lingual as collateral branches and the anterior laryngeal
and descending oesophageal a&s terminal branches. The anterion

|

|
laryngeal is a branch of the glosso-pharyngeal nerve and not |

from/ !
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.from the vagus. The d.es.cend:i.ng oesophageal branch is continuous
. with the recurrent nerve,
9. The posterior 1axﬂﬂ>gea;.:is a branch of the recurrent
nerve and does not supply the larynx,
10. The anterior cardiac branch of the left vagus forms

the anterior cardiac and right coronary plexuses. The anteric?r

cardiac branch of the right vagus forms the left coronary

'Qlexus. The posterior cardiac branches of both vagi form the
posterior cardiac plexus, The middle cardiac branches of both
vagi, the right anterior cardiac branch and sympathetic cardiaJ
branches form the superior cardiac plexus,

11, The sympathetic cardiac nerve gives branches to the
anterior cardiac branch of the vagus, the pulmonary plexus,
superior cardiac plexus and posterior cardiac élexus.

12, The pulmonary plexus is.formed by anterior, middle,
and posterior pulmonary branches of vagus and sympathetic
branches from the cardiac nerve, b "

13. There is no accessory spinal nerve but the jugular
ganglion extends backward alongside the spinal cord to the level
of the second cervical spinal nerve. Neuroblasts appear in
this spinal part of the jugular genglion in 4 = 45 day embryos.

14. The greater splanchnic nerves arise from the 2nd, 3rd,
Lth and 5th thoracic ganglia and form the coeliac plexus,

15, The lesser splanchnic nerves arise from the 5th, 6th,
7th thoracic, 1st & 2nd lumbo-sacral sympathetic genglia and
form the aortic plexus.

16, The nerves which arisé from the 8th - 12th or 6th -

12th lumbo-sacral sympathetic ganglia form the hypo-gastric

| plexus, posterior mesenteric plexus and the pelvic nlexus,

17./ |
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17. No vagal branches can be traced to the hepatic, splenlic,
‘ and pancreatico-duodenal plexuses. |
| 18, The adrenal, anterior mesenteric, anterior renal,
middle renal, posterior renal and testicular (or ovarian)
plexuses are subsidiary to the aortic plexus and have no direcis

communication with the vagus nerve,

19. The gastric plexus supplies the gizzard and the gland-

ular stomach,

20. The coeliac ganglion of young birds re;:eives meaﬁ—zeaL
branches from the vagus,

21, The intestinal’ nerve of Remak is a ganglionated trunk|
and receives branches from the anterior mesenteric plexus,
adrtic plexus, posterior mesenteric plexus, hypogastric plexus
and the pelvic splanchnic nerves,

22, The cloacal plexus is formed by the pelvic splanchnic
nerves with many ganglia interposed amongst the fibres,

23. There is no ganglion impar,
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KEY TO FIGURES 2 - 32,
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Figure 2,

Connections between the Cerebro-sﬁinal and Sympathetic

Systems,

'Al - A view from the left side. (c1, ¢2,c3, indicates the
first, second and third cervical Nn.).

'B' =~ Nuchal surface of the skull,

'C',~'D" and 'E' - The 9th cervical, the 4th thoracic and
the last lumbo-sacral spinal nerves and the corresp-
Viewed from the anterior and the

a,
a'l,

b',

ke
kY,
81e
P,
R.
Se
T.

U1,

vz,

UL,

Zz.

Z}.‘

3-
La,

onding ganglia,
latergl side,

Common carotid.
Ventral Cerebral V,
Occipital V.

Post auricular V,
Int maxillary A,
Int maxillary V.
Post cerebellar A,

FaQiﬂl N.

Glosso=pharyngeal,
Vagus,
Hypoglossal N,

Dorsal root of the
spinal N,

Ventral root.
Ventral ramus,

Communicating
branches.

Splanchnic branch

a',
ali.

b*1,

petrosal sinus of dura mater

b'2,

Q1 .
Q2.

"™,

, Ula,

U3.

21,

from the last lwibo-

sacral sympathetic

ganglion to the plexus
on the middle sacral A,

Cerebellum,

Medulla oblongata,

Proximal end of segments of tho spinal cord,

2,

ko

Jugular V.
Basilar sinus of dura mater,
Branch draining the superior
thro the mastoid foramen.
Branch draining cavernous
sinus of dura mater, and the
choroid plexus of 4th
ventricle.

Vestibular N,
Cochlear N,
Stem of the muscular branch

to rectus capitis ventralis
lateralis & the anastamotic

branch to the 1st cervical N.

Spinal ganglion.
Dorsal ramus,
Sympathetic trunk,

t cervical ganglion & the
ganglia corresponding to the
Srd cervical,9th cervical,

4th thoracic & the last two
lumbo=-sacral apinal Nn,

Pons,

Spinal Cord,

~

1

\

L)



—— by

Lo,

7.
9.

10.

Distal end of the
segments of the
spinal cord,

Occipital condyle.

Greater condylar
canal,

Lesser condylex
canal thro which
the communicating
branch passes from
the hind brain to
the sympathetic
trunk. -

/40
5« Dura mater,

6. Cut surface of the occipital
bone,

8. Foramen magnum,
9a.Ext orifice of the greater
condylar canal (hypoglossal

foramen),

10a.Ext orifice of the 'lesser
condylax canal,

11. Foramen lacerum aboralis,
12, Mastoid foramen,

%3}, Tendon of tensor tympani M,

'f' '\'n
bt
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Superficial Dissection of the Head,

The Blood Vessels:

a',
.b'.

dal,

f'.

e

3o
33

35
ni,

02,

3.

'3,

The Nerves:

Jugular V. b1l.
OCCipita-l V. Ce
Branches of the post e,
auricular A, & V,

e',
Lingu&l v'

: h,

Superficial temporal A
& v. ) h1.
Facial A & V.

Jlie
Branches to the upper
& lower eyelids.

k,
Terminal branches to
the COmb. 1!
Mental branch of the ol.
inf alveolar A,
Frontal branches of ri.
the ext ophthalmic A
& v. r2.
Anastomotic branch con
-necting the dorsal e
nasal & naso-labial A,

r‘2,
Anastomotic branch con
-necting the dorsal
nasal & naso-palatine +%'1,
Vv,
Bienches of the lat E5.
nasal N to the comb,
Deep temporal N,

G1.
Infraorbital N.
Branches of the infra J.

=orbital N,

Mylo-hyoid N, (Ram
circumflexus),

Ext mandibular N,

Branches of the occipital

Ext., maxillary A.
Laryngeal A, =
Laryngeal V.

Sublingual A & V.

Branches supplying &
draining the wattle.

Branches to lat wall of
the maxillary sinus,

Int maxillary V.
Deep temporal A,

Lacrimal branches of the
ext ophthalmic A & V,

Dorsal nasal A,

Branches supplying the
comb,

Lateral nasal A & V.

Branches draining the
comb,

Branch of the buccinator
Ve

Branches of the lateral
nasal N to the nostril
& the upper beak,

Branches of the superficial

temporal N,

Maxillaxy N,
superficial (or

J1. AExt nasal) branch of

JR,

maxillary N.

Décp branch of maxﬂbry N

-I\,_(!
s

K

.
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L3. Branches to wattle. P7. Branch of Facial N, to
cutaneous colli lateralis,
P8, Branch of facial N to
' “cutaneous aucheniatria,
articulo-glossum and R4, Lingual branch of glosso-
articulo-hyoideus, pharyngeal,

R5. Branches to M. hyo- R6, Desc. Oesophageal branch,
- mandibulaxris,

R7. Ant laryngeal branch, S, Vagus.,

S1. Cutaneous branch of T, Hypoglossal N,

Vagus,
T3. Branch to M, thyro- T4. Branches to Mm sternoe
hyoideus, thyroideus & ypsilo-
trachealis,

U3a, Cutaneous branch of
dorsal rami of 3rd & Ulja, Cutaneous branches of

4th cervical Nn, ventral rami of 3rd & 4th
cervical Nn.
The Muscles:
1e _ M. complexus, ! 2. M. trachelo-mastoideus,
3¢ . Mo rectus capitis 4e M. rectus capitis ventralis
ventralis lateralis, medialis,

5 M, Hyomandibularis, 6. M, occipito-mandi‘bularis..
7« M, longus colli, 8. M, articulo-glossum, \

J M. articulo-hyoideus, 10. M. mylo-hyoideus,

11. M. masseter, 12, M, quadrato-mandibularis,

13« M. depressor palpe=- 14, M, Gutaneous colli lateralis.
brarum ventralis,

14'e 1o cutaneous aucheni- 29, M, sterno-thyroideus,
atria,

30. M. ypsilo-trachealis, 33, M, thyro-hyoideus,

XIII. Pharynx. X1V, Trachea,

XV, _ Oesophagus.l XXXII. Maxillary sinus.,

XXXW. Nostril, XLVIII, Lacrimal gland,

XLIX., - Lacrimal bone, L. Quadrato-jugal bone,

Tk Quadrate bone, ' LII, Condyle of quadrate bonec.

»

LIII. Tronto-maxillary LIV, Articulo=jugal ligament.
ligament.

v, Lxt. acoustic meatus.

i

£y

e e






Deep Dissection of the Head,

The Blood ¥essels:

a.
a‘1;
bl

Ce

a1,
Ce
f..
8o |

g'l.

o7

Jte

¥
i
D,
Qe

02e

ethmoid A,

Common caxotid A,
Ventral cerebral V.

Branch of occi~ '
pital A,

Ext maxillary A.'
Post auricular A,
Anastomotic branch,
Laryngeal A.
Lingual A,

Superf temporal A,

Branches of Superf
temporal V,

Sublingual A & V,

Anastomotic branch
to lat nasal A,

Right naso=labial
br&nch.

Sup alveolar branch.

Branch to }im ptery-
goideus,

Int maxillary A,
Deep temporal A,
Inf alveolar A & V.
Ext ophthalmic A,
Frontal branches,
Long ciliary A,
Nasal.branch of the

Dorsal nas;tl A,

= T

a',

D

b,

b'1,
d.'.

a'2,

.‘ e,

i,

i3,

ib5.

2.

k'.

nl, .

. ole

Qe

T

r2,

 Juguler Ve

' Occipital A,

. Laryngeal V,
. I.ingual Ve

. Fac:‘ua.l A&V,

. Nagso=ciliaxry A & V.

. Branches to Harder's gland,

Occipital V.

Branch of occipital V.
Post auricular V. "

Anastomotic branch.

Superf temporal V,

Dorsal cerebral V.

Palatine A & V.

Branch to nasal septum. |

Left naso-labial branch,

Anastomotic branch between
facial & buccinator Asa.

Int maxillary V.
Hasseteric A & V.
Mental branch.

Lacrimal branches.,

Infraorbital A & V.,

Branches?:o comb,

e



r3,
T5e

r'2,

'l
te
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Anastomotic branch,

- Anastomotic branch.

Branches draining
comb,

Lateral. nasal- Ve

Buccinator A & V.

The Nerves:

B. .
Cé.
E.

E3.
ED.

He
J3e
X.
L1,
M,
0.
P3e

P6.

R1 .
R3.

R5e

‘Se
Te

T4

Optic N,

Ciliary ganglion,

-}gﬁu}f&m‘c ¥ N
‘Lat nasal N,

Branches to nostril
and beak,

Sup premaxillary
branch,

Infraorbital N,

Ext maxillary branch,
Ram anguli oris,
Mylo-hyoid N,
Pterygoid N.

Abducen't N.

Chorda tympani,

Branch to M tensor
tympani,

Petrous ganglion,
Pharyngeal branches.,

Branch to M, Hyo-
mandibularis,

. Vagus,

Hypoglossal N,

Anastomotic branch
between hypoglossal
& 18t cervical Nn,

Tho

b iy 1

N

Lateral nasal A,

Dorsal nasal V.,

r'3, Anastomotic -'branch.

r'5, Anastomotic branch. .

We

C5e

D.

E2.

J2.
Jheo

L.

N.
P,

Pl..

R2,

R6,
R7.

S1e

13

Sup petrosal sinns;

Branch of oculamotor to
M obliquus ventralis,

Trochlear N.‘

Frontal Nn.

Branches to comb,
Medial nasal N,

Inf premaxillary branch,
Suporf temporal N,
Maxillary N,

Depp branch of maxillafy N,
Medial nasal palatine N,
Inf alveolar N, :

Ext mandibular N,
Massetexric N,

Fac;i.al Ne

Submandibular ganglia,
Glosso-pharyngeal N,
Tympanic N,

Lingual branch,

Desc oesophageal branch.
Ant laryngeal N,

Cutaneous branch to the
temporal region,

Branch to M, tl'wro—-hyoidellls.

Q

= r——— -

&
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u3t.

U3a,

Zzb.

Z5.

212,

/45

Branches to Mm sterno T5..
~thytoideus & ypsilo
~trachealis,

U3,
Branch of 2nd cervical
N to Mm rectus capitis
dorsalis major, complexus,
trachelo-mastoideus &
spinalis cervicis rectus.

Dorsal cutaneous Ua.
branches of 3rd & 4th
cervical Nn.

2.
Communicating branch
fram hind brain, Z2h.

Anastomotic branch to
hypoglossal N, z6,

Sup branch of Vidian N.

Z13a.,Ethmoidal ganglion, 217.

Z18, Branch from spheno-

1.

e

De
8.

e

13,
16.
18.
20,
23
2l

palatine ganglion to
palatine glands. . 219,

' The luscles:

M. Complexus, 2.

M. rectus capitis L.
ventralig lateralis,

M. hyo-mandibularis, = 7.
M. articulo-glossum, .
Deep of masseter M, 12,

I, depressor palpe- 13!,
brarum ventralis,

15.

M. pteryhoideus
lateralis, 17.
M. spheno-quadrato- 19,
pterygoideus,
M, semispinalis 21,
capitis,

L 22.

M. rectus dorsalis,

M. Tectus lateralis.

Branch to M rectus papitisg
ventralis lateralis,

Branch of 1st cervical N
to Mm rectus papitis

dorsalis major,semispinalis
capitis,complexus,rectus

capitis ventralis lateralis,

trachelo-mastoideus,

Ventral cutaneous branches
of 3rd & 4th cervical Nn,

Sympathetic trunk,

Communicating branch from
hypoglossal N,

Sommunicating Branch from
sup cervical ganglion to
occipital A.

Anastomotic branch between
sphenopalatine & ethmoidal

ganglia,
Branch from spheno-palatine

ganglion to medial naso=-
palatine N,

)
M., trachelo-mastoideus,

M, rectus capitis ventralis
medialis,

M.. longus colli,

M, articuld-hyoideus.

M, quadrato-mandibularis,
Periorbita,

M. Hyoideus transversus,
M. pterygoideus mediaiis.

Me rectus capitis dorsali
IAjors j

M. pyramidalis,

M. quadratus, ,




25. M, rectus ventralis,

27. M., obliquus dorsalis,

29. M. sterno-thyroideus.

31. M. tensor tympani.

III,

XXIVa,

VI,

Lat wall of nasal
cavity.

Palatine bone,
Hard palate,
Oesophagus.

Spinal Cord,
Frontal bone.
Incisive bone.
Fenestra vestibmli.

Lat semicircular
canal,

XXVIII.Otic process of

XXXe

XIT,
XKXIV,
XV,

XXXIX.
XLT,

XLII,

quadrate bone,
Pterygoid bone,
Maxillary sinus.
Nostril,

Right maxillaxry
gland.

Lat group of pala-
tine glands,

Ant submandibulax
glands,

Ventro-r::eﬁdi&l group
of postifuandihular
glands,

A6 )

26, M, rectus medialis,
28, M, obliquus ventralis,
30. M. ypsilo=-trachealis,
33, M, thyro-hyoideus,

X, Simus of ethmoid turbinate.

b &5 Interorbital septum.
XIIT, Phﬂl'j’m{o

XIV, Traghea,

XVI. Epistrapheus,
XVIII,Temporal bone,
.}Q{. Nasal bone.

- XXII. Tympanic cavity,

XXV, Sup semicircular canal.

- XVIT,Post semicircular canal,

XXIX, Orbital process of
quadrate bone,

XXXI. Mandible bone.

XXXIII. Naso-lacrimal duct.
XXXV, Sefitum of incisive bone.
XXXVII, Left maxillary gland,

XXXVIII, ledial group of pala=-
tine glands,

XL, Gland at the angle of
the mouth,

XILVI. Nasal gland.

XILVII,Harderian gland,

T ‘\'
i/
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Semi-diagrammatic scheme of the Blood Vessels and Nerves
£ the Head,
Blood Vessels: .
a, Common carotid A, a's Jugule;r Ve
b.  Occipital A, bhe Desc branch. = |
b5 Spinal branch, . b's Occipital V. -(___
_ ®,
s Ext maxillary A. da Post auricular A,
d's Post auricular V, €. Laryngeal A & V,
f. Lingual A, f'. Lingual V,
g« Superf temporal A, g". Superf temporal V, .‘
}10 Sublingll&l A & V. ' i. Pala.tine A & V. l.
i1, Anastomotic branch to i2, Anastamotic branch to
pharyngeal A, . : lat nasal A, \
i3. Branch to nasal sept. i4, Naso-labial branch. ; “J *
Jje Facial A& V. . k, Int maxillary A,
k2, Branch to int max- k', Int maxillary V.
illary plexus,
: k3., Anastomotic branch to
1l,' Deep temporal V, ' ’ buccinator A, .
-m. Masseteric A. n.- Inf alveolar A,
0. Ext ophthalmic A, 3 ol. Lacrimal branches,
Q. Naso-ciliary A & V. qle Long ciliary A, )
g2, Brevis ciliary A, Q3 Branches to Harder's Gland,
q4. Ethmoidal A, _ q5. Nasal branch of ethmoidal A.
q6.  Ant meningeal A, q'1. Lat venae vorticosae,
q'2. lied venae vorticosae., q'6. Ant meningeal V.
T Infraorbital A& V., 13, Anastomotic branches bet-
ween dorsal nasal & the
Se Int carotid A, incisive Aa,
te  Buccinator A & V. u, Pharyngeal A & V. JJ
ul. Anastomotic branch to u2, Anastomotic branch to la.t!
palatine A. nasal A.




ve Int ophthalmio A, We
The Nerves:

A, Olfactory N, ZB.“
C1,  Dorsal branch of cz.
oculomotor N, .

C3. Branch to M rectus Cls

ventralis,
. C5e
C6,. Ciliary ganglion.
C7. CiliaryN. ~  B.
E. Ophthalmic N. El.
E2. Frontal Nn. -
E3.
E6., Med nasal N,
E?.
E8¢ Inf premaxillary :
branch., i L Fe -
Ge . Superf temporal N, " He
Je. Maxillary N, J3e
J2. - Deep branch of mauill‘ary N.
J4e Med naso-palatine N, K.
L. . Inf alveolar N, 1.
M. Pterygoid‘ Ne , N.
Q. Abducent N, 01,
02, Branch to M quadratus. 03.
P, TIFacial N, P1.
lesser
P2, Facial root of Asuperf P3,
petrosal N,
P5.
R Glosso-pharyngeal N,
Rl.
R2, Tympanic N,
R3.
R4. Lingual branch,
R6e
R7. Ant laryngeal branch.
S.
S2, Anastomotic branch,
Te
T1e Anastomotic branch to .
18t cervical N, T2,
T3. Branch to M.thyro-

|43

hyoideus,

Infraorbital N,

Sup petrosal sinus,-

Op'bic N.

Ventral branch of oculo=-
motor N,

Branch to M rectus medialis,

Branch to M obliquus
ventralis,

Troghlear N, -

Sensory root of ciliary
ganglion.

Lat nasal N,

Sup premaxillary branche

. Deep temporal N, -

. Ext maxillary N,

Rem anguli oris.
Mylo-hoid N, '
Masseteric N, _

Branch to M rectus lateral
Branch to M pyramidalis,
Geniculate ganglion. '
Chorda tympani.

Greater superf petrosal N,
Petrous ganglion.
Pharynpeal branches,

Desc oesophageal branch.

Vagus,

Hypoglossal N,

Branch to M rectus capitis
ventralis medialis,

18,

e e o ————— e
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Branches to Mm sterno
-thyroideus & ypsilo=
trachealis,

U4, - Ventral branch of 1st
cervical N,

U3a, Dorsal cutaneous
branches of 3rd & 4th
cervical Nn.

Z. Sympathetic trunk,
Z2b, Communicating branch
from hind brain,

Z2b., Communicating branch
from vagus,

Z7. Retro-carotid trunk,

210, Int carotid N

212, Sup branch of Vidian
Ne

213b.Spheno-palatine
ganglion,

Z15b,Branch to spheno-
pterygoid gland,

Z17. Anastomotic branch
between spheno-
palatine & ethmoidal
ganglia,

220, Med naso-palatine N,

The Muscles:

1e Me complexus.

30 M, rectus capitis
ventralis lateralis,

7. M. longus colli,

%0, . ypsilo=trachealis,

I. Nasal septum,

149

U3.

u3t.

L/

ULa,

Z1.

Z2h,

Z5.

78,

Z1,

¢ Z213e.Ethmoidal ganglion,

Ze

Z15a.,Branches to Eustachian

216,

Z18.

219,

222.

2.

Lo

29. M. sterno-thyroideus,

32, M. spinalis cervicis rectus.

II. Opening between the nasal & oral

. cavities,
III. Lat wall of nasal cavity,.

V. Poaterior turbinate,

M. trachelo-mastoideus.,

M. rectus capitis ventralis
medialis,

Dorsal branch of 1st
cervical N,

Dorsal branch of 2nd
cervical N,

Ventral branch of 2nd
cervical N,

Ventral cutaneous branches
of 3rd & 4th’cervical Nn.

Sup cervical ganglion.

Communicating branch from
hypoglossal N,

Anastomotic branches to
hypoglossal N,

Int maxillary .

Vidiah N,

Inf branch of Vidian N,

tube,
Post palatine N,

Branch to medial group of
palatine glands,

Branch to lat naso-palating

Anastomotic branch between
Vidian N & trachlear N,

ENQ

IV, Cut edge of wall of
nasal cavity.

et e —— e =
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VI. Cut edge of turbinate., VII, Cut edge of mucous membrane
on the nasal septum,
VIII. Ethmoidal turbinate,
' IX. Opening between maxillary

X Interorblital septum, sinus and nasal cavity.
XI., Palatine bone. . XII, Hard palate.

XIII. Pharynx. XIV, Trachea,

XV, Oesophagus. XVI, Epistropheus,

XVII. Spinal Cord. XVIII, Tempoxral bone.

XIX, Frontal bone, XX, Nasal bone.

XXI. Incisive bone, XXII., Recess of tympanic bone,
XXIII, Eustachian fube,  XXIVa., Fenestra vestibuli.

XXV, Sup semicircular canal.XXVI. Lat semicircular canal.

XXVII, Post semicircular XXXVI, Maxillary gland.
canal,

ZXXVIII, Medial group of XXXIX, Lat group of palatine
palatine glands, glands.,

XL. The gland at the angle XLIII. Dorso-lateral group of
of the mouth, Post submandibular glands

XLIV. Intermediate group of XLV. Spheno-pterygoid 31&11&5
prost submandibular
glands, - XIVI, Nasal gland.
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Deep Dissection of the Temporal Bone showing the Internal

Maxillary and the internal Carotid Plexﬁses.

A, Viewed from:the posterior and lateral side with the -

head lying on its right side,

B, Viewed from the lateral side,

(=
b,
ke

klll.

't

P2,

P5e

Ri.

R3.

Ze
Z1.

Z22g.

7.
Z9.
VAR

2.

Common carotid A, be

Cavernous sinus, g'1.

Int maxillary A,

k'l T ~

Branch to transverse

Bmus. 1' [ ]
Int carotid A, L =
Anastomotic branch | wu,.
between buccinator V

& cavernous sinus. e
FPacial N. P1 ™

Lesser superf petrosal.P3.

Greater superf P6.
petrosal N. :
. Re

Petrous ganglion.,

R2,
Pharyngeal Branch.

S.
Hypoglossal N,

™.

Sympathetictrunk,
Ant cervical ganglion. Z2b,

Communicating branch
from glosso-pharyngeal,Z2h,

Retro-carotid trunk,
Z8.
Infra-temporal plexus,
Z10,
Vidian N,
. 212,
Inf branch of Vidian N,
. Z21,

Occipital V,

Branches of the superf
temporal V.,

Int maxillary plexus,
Deep temporal V.
Buccinator A,

Pharyngeal A,

V to sup petrosal sinus,
Geniculate ganglion.

Chorda tympani., :

Branch to M tensor tympani
Glosso=-pharyngeal N.
Tympanic N,

Vagus,

Anastomotic branch to 1st
cervical N,

Communicating branch from
hind brain,

Communicating branch from
hypoglossal N,

Int maxillary N,
Int carotid N,
Sup branch of Vidian N,

Branches to cavernous
plexus,

@)

-

g



XVIII., Temporal bone,
XXIII. Eustachian tube,
XXIVb, Feﬁestra cochleae,

XXVI. Lat semicircular
| canal,

152

" XXIVa. Fenestra vestibuli,

- XXVII. Post semicircular,

XXII. Recess of tympanic cavity.

XXV, Sup semicircular canal,

O







The Intermal Maxillary Plexus and the Infra-temporal Plexus.

A,
B,

g'1.

ki.

k3.

la,
I,
Oe
Qe
.
Ga,

Ia,

Je
L.
Ne

29.

Branches of Superf g2,
temporal V, ‘
k.
Branch to M spheno-
pterygo-quadratus., k2,
Anastomotic branch to
buccinator A, 1.

Middle meningeal A,  1',
M&SSﬂﬁeriG A& Ve e

Ext ophthalmic A & V. ol,

Nasal ciliary A. We
Deep temporal N, Ge
Lacrimal branches, He

Branch to M, depressor Ib,
palpebrarum ventralis.,

Maxillary N, Ko
Inf alveolar N, M.
Masseteric N, P2,

Int maxillary plexus,

XLVIII, Lacrimal gland,

Shows the Internal Maxillary Plexus.

Shows the Infra-temporal Plexus with the Internal Plexus
removed,

Dorsal cerebral V.
Int maxillary A.

Branches to int maxillary
plexus,

Deep temporal A,

Deep temporal V,

Inf alveolar A & V.,
Lacrimal branch.

V to sup petrosal sinus,
Superf temporal N,
Infraorbital N,

Branch to M spheno-pterygo
-quadratus, :

Ram anguli oris,
Pterygoid N,

Lesser superf petrosal N,

e

G

st
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The Blood and Nerve Supplies of the Submandibuler Glands

and the Gland at the Angle of the Mouth.

f.
h,

te

Ko
L1,

Pl

XL

Lingual A,
Sublingual A & V.

Buccinator A & V.

Ram anguli oris,
Mylo=hyoid N,
Submandibular ganglia,

Lingual branch of glosso
-pharyngeal N,

1.

i.

L.
P3.

R3.

Z16,

Branches of lingual A & V,

Palatine A & V.,

Inf alveolar N,

Chorda tympani.

Pharyngeal branch of glosso

"Pmeal N.

Anastomotic branch between
post palatine & buccinator
Na,

L/

The gland at the angle .XI.I. Ant submandibular glands

of the mouth,

XLIII. Dorso-lateral group of

post submandibulaxr
glands,

XLII, Ventro-medial group of

XLIV, Intermediate group of post

Post submandibular glands.

submandibular glsends.

e ]

W ] |

L |



F.'s'. 3

——




Figure 9,

Dissection of the Tongue.

Viewed from the Ventral and Lateral ‘Side.

f. Lingual A, £'. Lingual V,
£1. Branches of lingual A L
& Ve
R4e Lingual branch of Te EHypoglossal N,
glosso=pharyngeal N,
_ T6. Branch to M hyoideus
T7. Branch to M obliquus transversus,

copula entglossum,
T8+ Branch to Mm stylo-entglossu
& rectus copularentglossum,

9. M. erticulo-hyoideus. 15, M. hyoideus transversus.
o

33« Mo thyro-hyoideus., 4o Mo Stylo-entglossum,
35« M, obliquus copula 35' «Rectus copula entglossum,
entglossum,

XLIL. Ventro-medial group LVI. Entoglossal bone.
of post submandibular '
glands, LVII. Basi-hyal bone,

LVIII. Uro-hyoid bone, " LIX. Basi-brachial bone.

IX., Lat process of ento- IXI. Cut edge of mucous membrane.
glossal bone,

LXII. Papillae of tongue.
IXIII. Ant group of lingual

glands, LXIV. Lat process of post group
of lingual glands,

\)
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Fipgure 10,

Dissection of the Larynx and the Tongue,

Dorsal View,

e. Laryngeal A, ' els Branches of laryngeal A,
f. Lingual A. f*. Lingual V.,
h, Sublingual A & V.
branch Ant
Rh4e Lingual ,of glosso= R7. Iaryngeal Branch of glosso-
pharyngeal N, Apha.ryngeal N.

5. Hyo-mndibu.].aris . M. 9 - M. ﬂr‘t iculo-moiﬁeu& -

15. M, hyoideus transversus.33. M. thyro-hyoideus.
J
3he M, stylo-entglossum, 36. M. sup crico-arytenoideus,

XV. Oesophagus,
ALII, Ventro-medial group XLIV, Intermediate group of post

of post submandibular subpandibular glands,
glands,

XLI, Ant submandibular glands

IX., Lat process of the ento-
LXIII, Ant group of lingual glossal bone.
glands,
IXIV, Lat process of post group

of lingual glands
IXVII. Crico=-arytenoid glands,

IXV, Post group of lingual
glands, .

LXVI. Aditus laryngis.
LXVIII., Cut edge of mucous
LXIX, Arytenoid cartilage. membrane.,

LiX, Cricoid cartilage.

©

©
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Figure 11,

A, The Innervation of the Lincual Glands, = Dorsal View,

£, Lingual A, : £'s Lingual V,
R4. Lingual branch of the R7a. Pharyngeal branch of ant
glosso=pharyngeal N, ‘ laryngeal N.
IXIII. Ant group of lingual IXIV, Lat process of posterior
glands, group of lingual glands.
LXV, Posterior group of IXX, Cricoid cartilage.
lingual glands, i

B. Pharyngzeal Plexus -~ Lateral View,

a', Jugular V, a'l,, Ventral cerebral V.

b, Occipital A, b'. Occipital V,
c. Ext maxillary A, d, Posterior auricular A,

d'. Posterior auricular V, e, Laryngeal A,

e's Laryngeal V. - f. Lingual A,

f'., Lingual V, gZe Superficial temporal A,
g'e Superf temporal V. h, Sublingual A & V,

i, Palatine A & V., Je Facial A & V,

k', Int maxillary V, 1', Decp temporel V.

t. Buccinator A & V.

U, Pharyngeal A, sinus,

' 414, Sup branch of Vidien N, Z14. Inf brench of Vidian N,

Z15a, Branches to Lustach- 21 Sb. Branch to spheno-pterygoi

ian tube, glands,

216, Posterior palatine N,

ALIVe Intermediat. group of XLV, Spheno-pterygoid glands.
post submandibular
glands,

R. Glosso-pharyngeal N. Rl. Petrous genglion,
R2. Tywpanic N, R3. Pharyngeal branches.
R4. Lingual ‘branch. R6. Desc. oesophageal branch.

R7. Ant. leryngeal branch. S. Vagus N.

t''e Anastomotic branch between
int maxillery V & cavernous

d

Q.
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Pigure 12,

A, The Inmnervation of the Maxillaxry Glands = Dorsal View,

i, Palatine A, i3. Branch to nasal septum,
i}, Naso=labial A, J4. Lateral naso-palatine N,
220. Medial naso-palatine N,

XXXVI, Right maxillary gland. XXXVII, Left maxillary gland,

B. The Communicating Branches between the Last Cervical,

First Thoracic Sympathetic Ganglia and their Corresponding

| Spinal Nerves, The ventral rami of the spinal nerves are

reflected upward to show the sympathetic ganglia and the
communicating branches on the medial surface,
c3., Vertebral A, o cle Supreme intercostal A,
cka, Spinal A,
Ul. Dorsal root of spinal N, Ul', Spinal ganglion,
U2, Ventral root of spinal N, U4, Ventral ramus,
U4c. Branch to M. longus colli.Z, Interganglionic cord in
tranaverse foramen,
Z', Interganglionic cord below

transverse process. or Z1, Last cervical & 1st thorac
centro=costal joint. sympathetic ganglia,

L)

24, Cardiac N,

Ce The Nerve Supply of the Ciliary Muscle., = Anterior view.

D, The Innervation of the Iris - Anterior View.

E, Diagram showing the position of the Annular Plexus in

the Ciliary lyscle and the Nerves yunning in the Iris,

ve. Int ophthalmic A,

C7. Branches of Ciliary Nn, C7a. Anmular plexus in ciliaxy
miscle, ‘

C7b. Branches from annular |
plexus in ciliary muscle 1

to iris, |

|
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LXXI, Cornea, . LXXTa, Cut edge of cormea,
LXXIb, Sde#u ring, LXXII, Ciliary muscle,
LXXITas Cut/ edge of ciliary M, LXXIII, Choracoid,
LW, Iris, | . IXXV, Retina,
LXXVI, Lens, "

-
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Figure 13,

The Nerve Supply of the Eye-~ball,

A, Medio~posterior View,

B. lfedio-posterior and Ventral View,

B. Optic N,

C1. Dorsal branch of oculomo-
tor N,

C6. Ciliary ganglion,
C7's Nn. ciliary brevis,

E1. Sensory root of ciliary
ganglion,

02, Branch of adbucent N. to
quadratus,

212, Sup branch of Vidian N,

21, Tendoh of pjyramidalis,
23. M, rectus dorsalis,

25 M. rectus ventralis,

Ce Oculomotor N,

C2, Ventral branch of oculoma
tor N.

C7. N. ciliary major,
E. Ophthalmic N,

01. Branch of abducent N.
to rectus lateralis,

03, Branch of abducent N,
to pyramidalis,

Z23. Sympathetic root of
ciliary ganglion,

22, M. quadratus,'

24, M, rectus lateralis,

@
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Figure 1.

A, Dissection of the neck on the left side of the joint

between the 7th and 8th Cervical Vertebrae,(C6é = 6th cervical

vertebra, C7 = 7th cervical vertebra, T1,2 = 18t & 2nd thoracia
vertebrae, and so on).

B, Sagittal Section of the 8th Cervical Sympathetic Gang=

lion showinz its relation to the Ventral Ramus of the Spinal

Nerve,
b. Vertebral A & V,
U1. Spinal ganglion of 8th U3a, Dorsal cutaneous branch,
cervical N.

U3b. Branch of the dorsal ramus
to Mm, spinalis capitis, semispimalisOcervicis, multifidus
cervicis superficialis, multifidus cerviecis profundus,
spinalis cervicis rectus & spinalis cervicis obliquus,

Ulc. Branch of dorsal ramus to M, intertransversalis supere
ficialis, ;

U3d. Branch of dorsal ramus to accessory part of M, transe
versalis superficialis,

Uka, Ventral cutaneous branch,

U4b, Branch of ventral ramus to Mm. intertransversalis pro-
fundus & longus colli,

Z. Sympathetic trunk, Z1, Sympathetic ganglion,

1, Mm, semispinalis capitis & semispinalis cervicis,
3. M, multifidus cervicis superficialis (C9 = C6).
3's Mo multifidus cervicis superficialis (C8 = C5),
4o Mo multifidus cervicis profundus (C9 = C7).

4'e M. maltifidus cervicis profundus (C8 = C6).

7. i, longus colli, 7a. Tendon of M.longus colli.
8. Intértransversa.lis superficialis (C8 - C7).

8a. Accessory part of M, intertransversalis superficialis
(c8 =c7)s -

8'. M. intertransversalis superficialis (C9 - C8).

g |
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9. M, intertransversalis profundus (C8 =~ C7).

9*, M. intertransversalis profundus (C9 - C8).

T. Articular process.(C7). II, Ant articular process (C8).
III. Transverse process (C8), IV. Transverse process (C7).

Ve Canalis intertransversar- VI, Diverticulum medullarium,
ius of cervical air-sac,

C. Cross Section of the Neck through the Joint between

the 8th and 9th Cervical Vertebrae, A part of the left side

is dissected out to show the relation of the sympathetic
ganglion to the ventral ramus of the spinal nerve and the

vertebral artery.

a, Common carotid A. a'1, Tributary of the jugular

Ve
b. Vertebral A,

b'. Vertebral V.,
b1, Spinal branch of

vertebral A. b'1. Spinal branch of

vertebral V.
c. Ventral spinal A,

c'. Supra-medullary sinus,
c''., Longitudinal vertebral '
sinus, '
Ui. Dorsal root of 9th cervical U1', Spinal ganglion,
spinal N,
U3, Branches of the dorsal
U4e Ventral ramus, ramms

Z, Sympathetic trunk. Z1. Sympathetic ganglion.

1. M. Semispinalis oapitis (C13,14; T1,2 to occipital bone).
2. M, Semispinalis cervicis (C13,14; T1,2 to C2),

2', M, Semispinalis cervicis (C13,14; T1,2 to C6).

2'', M. Semispinalis cervicis (C13,14; T1,2 to C7).

2''*, M. Semispinalis cervicis (C13,14; T1,2 to C8),

3o Mo multifidus cervicis superficialis (C11 to C8).

3'e Mo multifidus cervicis superficialis (C10 to C7).

3''e M. mltifidus cervicis superficialis (C9 to C6).




1%3
Lo Mo multifidus cervicis profundus (c9 to C8),
k'e M. multifidus cervicis profundus (C9 to C7).
5. M. spinalis cervicis obliquus (C9 to C7),
5'« M, spinalis cervicis obliquus (C10 to C8).
6. M. spinalis cervicis rectus (C9 to C8).
7« Mo longus colli, -
7a. M, tendon of longus colli.
8. M. intertransversalis superficialis (co to c8).
9« Mo intertransversalis profundus (C9 to C8),

9's Mo intertransversalis profundus (C10 to C9),

Ty Poaterioz: ambicular process (C8),

II. Anterior articular process (C9).

III. Transverse process (C9).

IV. Vertebral body (C8), N
V. Canalis intertransversarius,

VI. Diverticulum medullarium,

VII. Canalis supra-medullaris,

VIII. Spinal cord,




%
* vl
1

Zl




‘Fi 1

64

Dissection of the Lower Part of the Neck on the Left

Side,

b2, Right common carotid A,
c'. Left ant vena cava.
c'1.Left subclavian V,
Jugulaxr Ve

cl. Left supreme intercostal

c'2,Left

cb. Left thyroid Aa,

S. Left vagus

U4e Ventral rami of last 3

cervical & 1st thoracic Nn,

c. Left brachio-cephalic A,
cl. Left subclavian A,

c2, Left common carotid A,
c3e Left vertebral A,

A, c5, Left inf cervical A,

L]

S4t. Left recurrent N,
U4a, Branch to M,trapezius
and skin,

U4b, Branches to intertransversalis profundus, Boalenus and
muscles in the first intercostal space,

ULe,

Spinal nerve branches passing through the sympathetic

ganglia to the M, longus colli,

U4d, Communicating branch to

ganglion,
ULe,

the 2nd thoracic sympathetic

Spinal nerve branches crossing the cardiac nerve to the

intercostal and subcostal muscles,

U,f, Brachial plexus,

21, Sympathetic ganglia,

23, Retro-vertebral N,

25, Dranches to cervioﬁl air-
58C,

1. Left longus colli,

2, M.

3¢ Mo

s M. scalenus,

64 e ext intercostal.

I. Left lung./

Z. Sympathetic trunk,

22, Communicating branch,
2l
Z6.

Sympathetic cardiac N,

Branch to ant wvena cava,

1'. Right longus colli,

intertransversalis profundus,

intertransversalis superficialis,

5. M. levator costorum,

7« M. int intercostal,

{2

[
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I, Ieft lung,
XI. Oesophagus,
XII, Left thyroid gland,
XXVIII, Transverse processes,
XXIX, 151 and an ribs,
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S@erfidial Dissection of the Pulmonary Plexuses, The

Lung and Subclavian Vein are slightly feflected.

»

a, Aorta, b. Right brachio-cephalic A,

Ce Left brachio-cephalic A, b', Right ant vena cava,

b'1, Subclavian V, b'2, Jugular V,

b'3. Vertebral V, b'4, Costo-cervical V.,

d. Pulmonary A,

S. Vagus, S5a. Ant pulmonary branch,

S55b, Middle pulmonary branches.S5¢, Post pulmonary branch,

S6a, Ant cardiac branch of

U4e Ventral rami of last 3
right vagus,

cervical & 1st thoracic Nn
Ukc. Branch to longus colli, U4, Communicating branch from
2nd thoracic Sympathetic

Uke, Branch to muscles in the ganglion,

18t intercostal space,

Z, Sympathetic trunk, Z1, Sympathetic ganglia,

Zhie Sympathetic cardiac N, Z5. Branches to cervical aire

sac,

26, Branch to ant vena cava,  Zba, Branch from the 3xrd last

cervical XIHE spinal N,
Z9. Pulmonary branches of
cardiac N,
I. Right lung,
£I. Oesophagus,

X1i. Thyroid gland,

IV, Trachea,
XIa, CI'OP.

XIV. Right lobe of liver,

XV, Left lobe of liver, LVI. Right atrium,

KXVI. Right ventricle,

XXVII, Left ventricle,
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Figure 17,

\

Deep Dissection of the Right Pulmonary Plexus, Viewed

from the lateral side, .

a, Aorta. « 41, Pulmonary A,
d'1, Pulmonary V.

S. Vagus, S4, Recurrent N,

'S5a. Ant pulmonary branch, S5b, Middle pulmonary branchgs.

S5c. Post{ pulmonary branch, = S5d, Ganglia in pulmonary
plexus,

Séa, Ant cardiac branch, Séc, Post cardiac branch,

S7. Anastomotic branch between the vagus and recurrent Nn,
S8a. Oesophageal branch, ZL4, Sympathetic cardisc N,
26, Sympathetic branch to anterior vena cava.

Z7. Sympathetic branch to anterior cerdiac branch :of vagus,

29, Sympathetic branches to pulmonary plexus,

I, Dorsal border of lung,.

II. Costal impressions,

ITI. Lateral bordgr.

IV. Trachea,

V, Mesobronchus,

VI, Dorsal bronchi,

VII. Lateral bronchus,

VIII, Ventral bronchus to cervical airesac,

X. Para=bronchi.

—
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Pigure 1'é.

The Cardiac Plexus on the Ripght Side of the Heart,

The

) _ .
dotted lines indicate the right anterior vena cava and its

branches,

a, Bulbus aortae,

b. Right brachio=-cephalic A,
b2, Common carotid A,

b5. Inf cervical A.

d. Common pulmonary A,

d', Common pulmonaxry V,

d'2, Left pulmonary V,

S. Right vagus,
S4. Right recurrent N,

Sha', Anastomotic branch to
coeliac plexus,

S5b, Middle pulmonary branches,

S6a., Ant cardiac branch,
’

S6b, Middle cardiac branches
of right vagus,

S'6c, Post cerdiac branch of I

left vagus,
S6e, Ant cardiac plexus,
S6h, Right coronary plexus.
S8. Oesophageal trunk.

S8a. Oesophageal branches of
right vagus,

S8b. Oesophageal plexus,
2l, Right cardiac N,

IV, Trachea,

XI, Ocsophagus.

.ce Left brachio-cephalic A.

e. Right coronary A,

al, Descending aorta. _

b1. Subclavian A,

b3, Vertebral A, °

d1, Right pulmonary A,

d'1, Right pulmonary V.

S, Left vagus.

Slia. Descending branch.
S4b, Post laryngeal N,
S5a, Ant pulmonary branch,

S5c. Post pulmonary branch,

candiae
S'6a, Ant eoronary branch of

left vagus.
Fost
S6c, Imf cardiac branch of
right vagus,
Séd., Sup cardiac plexus,

S6f. Post cordiac plexus,

S7. Anastomotic branch betweén

vagus and recurrent Nn,

S8a, Oesophageal branches of
left wvagus,

Z3., Retro-vertebral N, .

Z'L, Left cardiac N,

V. Right mescbronchus,
XII. Thyroid gland.

o)

-
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XIIIa, Parathyroid gland,
XIIIb, Ultimo-branchial bod&. :
XVI, Cut surface of right atrium,
XVII, Cut edgec? endocardium,
XVIII,.Right auricle,
XIX. Intervenous crest.
XX. Orifiice of left anterior vena cava,
XXI, Fossa ovalis, |
ﬁII. Orifice of coronary sinus,
XXIII. Right atrio-ventricular orifice,
XXVI. Right ventricle. ;

XXVII, Left wventricle,







S'6c., Post cardiac branch of

170

The Cardiac Plexus on the Ileft Side of the Heart,

a, Aorta. . ce Left brachio-cephalic A,

c'. Left ant vena cava, c¢1, Left subclavian A,

6'1. Left subclavian V.. c2. Left common carotid A.
¢'2, Left jugular V. c3. Left vertebral A,

c5. Ieft inf cervical A. " cb. Left ant & post thyroid
d. Commuon pulmonary A. ' a2, Left pulmonary A.

d', Cammon pulmonaxy V, da'2, Left pulmonary V,

f. Left coronary A, g'. Middle cardiac V.

S. Right vagus. S'. Left vagus,

S'4. Left recurrent N. S'La, Descending branch of

- left recurrent N.
S'yb. Left post laryngeal N,

S'5a, Ant pulmonary branch

S'5b. Middle pulmonary branches, of left vagus.

S¥5c, Post pulmonary branch. = Séa., Ant cardiac branch,of -

right vagus,
S'6a, Ant cardiac branch of
lef't vagus. ' 8'6b, Middle cardiac branche

of left vagus,

left vagus, S6d, Superior cardiac plexus

S6e. Ant cardiac plexus. S6f, Post cardiac plexus,

Ség. Left coronary plexus, S'7. Anastomotic branch

between vagus and re-
current Na.

S8, Oesophageal trunk,
S8a. Right oesophageal branches.S'8a. Left oesophageal branct
S8b. Oesophageal plexus, 2'L4e. Left sygpathetic cardia
Z5. Symmpathetic branches to, cervical air-sac,

Z'6, Sympathetic brench to the left anterior vena cava.

Z2'7. Branch to anterior cardiac branch of the left vagus,

2'8, Tno latero-dorsol group of the sympathoetic branches on
left anterior vena cava.

-2‘9. Branches of the cardiac nerve to the pulmonary plexus,

As.,

(188,

s N,
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2'10, Sympathetioc bi'anch to the oesophageal plexus.

Iv. Trachel.a.

V. Left mesobronchus,

XI. Oesophagus,

XII. Left thyroid gland,

XIITa, Parathyroid gland,

XIITb, Ultimo-branchial bodies,

XVI, Cut surfa.ce. of the left atrium,
XXIV, Left atrio-ventricular orifice,
XXV, Musculi pectinati,

XXVI. Right ventricle,

XXVII. Left ventricle, .

30a. M, sterno=-trachealis, ""'_

30b. M. ypsilo=-trachealis.,
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F_:HZE e 20,

\

Cardiac Plexuses on the Anterior Surface of the Heart,

a. Aortic bulb. al. Aortic arch.

b'. Right ant vena cava, b'1, Right subclavian V,
b'2, Right jugular V, : c'.lLeft ant vena cava,..
o'1. Left subclavian V. c'2, Left jugular V.
d1, Right pulmonary A, d2, Left pulmonary A,
e. Right coronary A. e'. Right ant cardiac V,
el, Superficialndescending branch of right coronary A.
f. Left coronary A. . £'s Left ant cardiaoc V,

£1, Superficial descending branch of left coronary A,

S. Right vagus. S'. Left vagus,

Sk. Right recurrent N. S'4. Left recurrent N,
Sla, Descending branch of right recurrent nerve.
S'la, Descending branch of left recurrent nerve,
SLb, Right post laryngeal N, -S4'b. Left post laryngeal N,

S5a. Ant pulmonary branch of S'S5a. Ant pulmonary branch of

right vagus, g left vagus,
S6a, Ant cardiac branch of S6at. Branches to ground
right vagus, -,  plexus of vagus,

S6a2, Branches to the superior cardiac plexus.
S'6a, Anterior cardiac branch of the left vegus.
Sée, Ant cardiac plexus. S6ge. Left coronary plexus,
S6h, Right coronary plexus. '

S7. Anastomotic branch between vagus and the recurrent Nn.,

26, lMedio-ventral group of sympathetic branches on the right

anterior vena cava,

2' 6, ledio=ventral group of sympathetic branches on the left
anterior vena cava. )

Z6a, Branch from the third last cervical spinal nerve,

)
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Z7. Sympathetic branch to anterior cardiac branch of right’

vagus,

/73

2'7. Sympat'hotic branch to anterior cardiac branch of left

vagus,

IV. Trachea,

XVI, Right atr+ium,

XXVI, Right ventricle,

. XI, Oesophagus,
XVII. Left atrium,

-

XXVII, Left ventricle.
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Figure 21,

Cardiac Plexus on the Posterior Surface of the Heart,

a', Posterior vena cava, a'', Vena proventricularis.
al, Aortic arch, b'. Right ant vena cava,
b'41, Right subclavian V, b'2, Right juguler V. _
c'., Left ant vena cava, c'1. Left subclavian V,

c'2, Left jugular V. d1, Right pulmonary A,
d2, Left pulmonary A.
e. Right pulmonary A,

g'e Middle cardisc V,

d'1. Right pulmonary V.
d'2, Left pulmonary V.

f. Left coronary A.

S. Right vagus, S'. Left vagus,

S4e Right recurrent N, S'4. Left recurrent N,
Sha, Descending branch of right recurrent N, |
S'La. Descending branch of left recurrent N,

S5a. Anterior pulmonary branch of right vagus,

S'5a, Anterior pulmonary branch of left vagus, .

S6a. Anterior cardiac branch of right vagus,

S'6a, Anterior cardiac branch of left vagus,

S6b, Middle cardiac branches of right vagus,
S'6b,.Middle cardiac branches of left vagus.

S6c. Posterior cardiac branches of the right vagus,
S'6b. Posterior cardiac branches of the left vagus.
Sér, P-os’cerior cardiac plexus,

S7. Anastomotic branch between the vegus and recurrent N.
S8. Ventral oesophageal trunk. S8b. Oesophageal plexus,
S8a. Oesophageal branch of the right vagus.

5'8a, Oesophageal branch of the left vagus,

ZL, Right sympathetic cardiac N,

aL
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Z'L4. Left sympathetic cardiac N,

~Zires—The—letero-dorsal-group—of-sympathetic—branches—on—the
—night—anterior-vena—oawvas

Z6, The medio-ventral group of sympathetic branches on the
right anterior vena cava,

Z'6, The medio-ventral group of sympathetic branches on the
lef't anterior vena cava,

28, The latero-dorsal group of sympathetic branches on “the
right anterior vena cava,

Z'8, The latero-dorsal group of sympathetic branches on the
left anterior vena cava,

29, Pulmonary branches of the right sympathetic cardiac N.
Z'9, Pulmonary branches of the left sympathetic cardiac N,

IV. Trachea,

XVI. Right atrium,
XVII. Left atrium,
XXVI. Right ventricle,

. XXVII. Left ventricle.
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Figure 224

Cardiac Plexuses on the Base of the Heart,

a, Bulbus aortae,

a', Posterior vena cava,

b', Right anterior wvena cava,
o', Left anterior vena cava,
d', Common pulmonary V.

d'1, Right pulmonary V,

a'2, Left pulmonary V.

e, Right coronary A,

e', Right anterior cardiac V,

e1. Superficial descending branch of right coronary A,
e2, Deep descending branch of right coronary A, ‘,.’ '

f. Left coronary A,

f£'., Left anterior cardiac V,

£1, Superficial descending branch of left coronary A,
f2. Deep descending branch of left coronary A, -
S6a. Anterior cmrdiac branch of right vagus,

5'6a, Anterior cardiac branch of left vagus.

S6b. Middle cardiac branches of right vagus.

S'6b. Middle cardaic branches of left vagus,

S6d. Superior cardiac plexus.

Sé6e, Anterior cardiac plexus,

S6f, Posterior cardiac plexus,

S6g. Left coronary plexus,

Séh, Right coronary plexus.

S8a, Oesophageal branch of right vagus,

S8'a, Oesophageal branch of left vagus,
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Z'l, Left cardiac N. ' ' ' . O

Z6, The medio-ventral group of Wa.thot:to branchas on the
right a.nterior vena cava,

XVI, Right atrium,
XVII. Left atrium, :
/“
XXVI. Conus arteriosus.
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A, The Richt and Left Coronary Plexuses Following the Deep

Descending Branclhes of the Right and lLeft Coronary Arteries,

178
F:E %9 22.

-The dotted line shows the attachment of the lateral wall of the

right ventricle to the inter-ventricular septum,

a, Bulbus aortae,

e. Right coronary A,

e2, Deep descending branch of the right coronary A.

f, Left coronary A.

1, Superficial descending branch of the left coronary A,

2, Deep descending branch of the left coronary A,

B, The Pulmonary Plexus on the Ventral Surface of the Lung

al.

Descending aorta,

b'1. Right subclavian V.

" b'Y4. ,Right costo-cervical V.

d'1. Right pulmonary V,

S. Right vagus.

Ska, Descending brgnch of right

recurrent N,

S5ce Post pulmonary branch of

57,
Zlo
Z9.
Ib.

IT.

right vagus,

Anastomotic branch between the vagus and- the recurrent N.

Right cardiac N,

Sympathetic pulmonary branch,
Medial surface.

Costal impressions,.

V. llesobronchus,

VIa, Ostium clavicle,

VIIII&. Ostium cervicale,

‘b'. Right vena cava, (anteri

d1, Right pulmonary A.

b'2, Right jugular V,

S4. Right recurrent N,

Sbha, Ant pulmonary branch
of right vagus,

Séa, Ant cardiac branch of
right vagus,

S6. Branch o8 cardiac N. to
ant vena cava,

Ic. Ventral surface,
III, ILateral border,

Va, Ostium posterius,

VIIa, Ostium intermedium

posterius.

XI. Oesophagus.
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Figure 24,

\

The Abdominal Plexuses,

A, Viewed from the left aida.
B. " " pight side,

a, Abdominal aorta. al. Supreme intercostal A,

a2, Thorac:l.o & lumbo-sacral Aa, b, Coeliac A,

-

b! '. Gastro-duodenal A, b1, Oesophageal 'bra.nch.

c. Left gastro-hepatic A, f. Superior splenic A,
h. Right hepatic A. Jo Right gastric A,

k. Pancreatico=-duodenal A, k1, Caecal branches,

1. Ant mesenteric A. m, Jejunal Aa,

n, Middle colic A, P3e Ant renal A,

r. Femoral A, | s, Sciatic A,

t. Posterior mesenteric A, Ve Left colic A.

ve Ant rectal A, a', Posterior vena cava,
b'1. Right comn;an iliac V. b'2, Left commozv'l iliac V.
Uka, Ventral rams of 1st U4b. Intercostal & last

thoracic N, ; ' thoracic Nn,
U4c, Common stem of femoral, U4d, Sciatic N,
obturator & ant gluteal Nn.

U4e., Post gluteal N,
U4f. Pudendal plexus. ;

Z, Sympathetic trunk,
Z1. Sympathetic ganglia. '

Z3a. Greater splanchnic Nn,
Z3b. Lesser splanchnic Nn.

. 2L, Aortic plexus,
ZLia, Right adrepal ganglia,

ZLb, Left adrenal ganglia,
Z5. Coeliac plexus,

Z6. Hepatic N,
Z7. Ant nesenteric plexus.

Z8, Testicular plexus,

29, Ant renal plexus,
Z10, Intestinal N, of Remak,

I. Outline of adrenal gland. II. Outline of testicle,

Z7a. Ant mesenteric ganglia.

A
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IV..Spleen,

Ve Gall élaadar.

VI, The first limb of the duodensl loop (descending).
VII. The ascending limb of the duodenal locp,

VIII. Jejumum.

X, Ilium,

X. Right caecum,

XII, Colon,

XIII, Rectum,
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The Sympathetic Plexuses in the Dorsal Part of the

(31
FEH:B 25.

Abdominal Caviiy. The dotted line indicates the diapphragm,

A, The testicular and anterior renal plexuses are present,

B,  The testicular and anterior renal plexuses are removed,

Ce The posterior vena cava is also removed and the right
adrenal gland is reflected to show the anterior mesenteri

plexus,

8, Abdaminal aorta,

a''. Right common iliac V.

b. Coeliac A,
les Ant mesenteric A,

P1. Right adrenal A,

p2'. Left testicular A,

p3'e Left ant renal A,

Sha, Anastomotic branch from the recurrent Nn,

ZL. Aortic plexus,

Zha, Ganglia in aortic and right adrenal plexuses,
Z4b, Genglia in left adrenal plexus. '

Z5. Coeliac plexus.,

Zbb, Splanchnic ganglia.

Z7. Ant mesenteric plexus.

"a', Post vena cava,

Z29. Ant renal plexus.

Ia,
Ib.

II,

Right adrenal gland.

Left adrenal gland.

Right testicle,

IIa. Right epididymis.

a''', Left common iliac V,
b1, Oesophageal bra.ﬁch.

Pe. Right adreno=reno=-testic=
ular A,

p2. Right testicular A,
p3. Right ant renal A,

r, Right femoral A,

Z5a, Coeliac ganglion,
%6, Hepatic N,

28, Testicular plexus,
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The Aortlic and the Adrenal Plexuses,

A, Viewed from the right side,

B n " ventral sids,
Ce " L "  left side,
a, Aorta,

-

a2, Last two thoracic and the 1st two lumbo-sacral arteries
of the right side, '

of the left side,

a2', Last two thoracic and tha 18t two lumbo=-sacral a.rterieT

P. Right adreno-reno- pl. Right adrenal A,
ovarian A, '

P2, Right ovarian Aa,
p3. Right ant renal A,

p'. Left adreno-reno-ovarian
p1'. Left adrenal A,
p2'. Left ovarian Aa,
p3's Left ant renal A, ‘
ge Accessory ant renal A,
Z3, Lesser splanchnic Nn, of b
right side, Z23'. Lesser splanchnic Nn. of
left side,
Zha. Right adrenal ganglia,
Z4b, Lef't adrenal ganglia, Z5. Nerve to coeliac plexus,
Z5b, Splanchnic ganglion, , 26, Hepatic N,
Z7. Nn to ant mesenteric Z8, Right ovarian plexus,

plexus,
28', Left ovarian plexus,

Z9. Right ant renal plexus, .
Z9's Left ant renal plexus.

Ia, Right adrenal gland,

Ib. Left adrenal gland.
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F e 27,

\

\
The Intestinal Nerve of Remak and the Anterior Mesenterilo
/ : y

Plexus,

i. Duodenal branch of right hepatic A,
1, Anterior mesenteric A,
m, Jejunal Aa,

oil. Iliac branch of the ileo=caecal=colic A,

Z7. Anterior mesenteric plexus,
#7b, Branches to the intestinal N,

Z10, Intestinal nerve of Remak,

VI. Descending limb of duodenal loop.

VII. Ascending limb of the duodenal loop. !
VIII, Jejunum, | ;
X, Tleum,

XIV, Pancreas,

XV. Liver,

XVI. Lunge

XVII, Heart.

XVIII, Ovum,
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The Gastric Plexus,

be Coeliac A,

b', Right gastro-hepatic A,
b'', Gastro-duodenal A,

b1. Oesophageal branch,

b2, Dorsal proventricular A,
C. £t gastro-hepatic A,

cl. Ventral proventricular A,
c2, Dorsal gastro-epiploic A,
c3. Ventral gastro-epiploic A,
d. Left hepatic A,

e, Left gastric A,

f. Superior splenic A,

g. Inferior splenic A.

h, Right hepatic A.

i. Branch to‘d.uodenum. .

‘ Jje Right gastric A.'

k. Pancreatica-duodenal A,

S8. Oesophageal branch,
S9. Gestric plexus,

Z5, Coeliac plexus,

IV. Spleen,
VI, Duodenum,
XIX. Glondular stomach,

XX, Gizzard,

—

Z5a, Splenic plexus,
26, Hepatic N,

Z6a, Hepatic plexus.
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Figure 29,

\

The Distfibution of the Sympathetic and Vacus Nerves on

the Gizzard, The purple points ahcw:i.n;g the entrances of the

sympathetic branches to the substance of the gizzaxd,

A. The left sui-i'ace of the gizzard, ;

B. The right surface of the gizzard, -
c. Left gastro-hepatic A,

c2, Dorsal gestro-epiploic A,

cJe Ventral gastro-epiploic A,

de Left hepatic A,

e, Lef't gastric A,

j. Right gaspric A,

S8, Ventral oesophageal trunk, _ |

S9. Gastric plexus.,

VI. Duodenum,

XX, Glandular stomach,

="
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Abdominal Plexuses.

b. Coeliac A,

b'', Gestro-duodenal A, -- -.
b2, Dorsal proventricular A,
, £, Superior splenic A,

h. Right hepatic A,

Jje Right gastric A,

k1, Caecal branches,

n., Middle colic A,

ol, Iliac branch,

o03. Colic branch,

u, Left colic A,

Z5, Coeliac plexus,

Z5b, Pancreatico-duodenal
plexus,

Z10, Intestinal Nerve of .
Remak,

IV, Spleen.
Ve Gall bladder,

Va., Bile ducts,

b', Right gastro-hepatic A,
b1. Oesophageal 'bra.ncﬁ.

ce. Left gastro-hepatic A,
ge Inferior splenic A,

i. Branch to duodenum,

'k, Pancreatico-duodenal A,

1. Ant mesenteric A,

0, Ileo-caeco=-colic A,

o2, Caecal branches,

t. Posterior mesenteric A,

v. Ant rectal A, '

.

Z5a. Splenic plexus.
Z6. Hepatic Nerve,
Z6a, Hepatic plexus.

Z11, Post mesenteric plexus,

VI. Descending limb of duodenal loop.

VII. Ascending limb

X, Ilium,
XI. Left caecum,

XIII. Rectum,

of duodenal loop.

X, Right caecun,
XII, Colon.

XIVa, Pancreatic ducts,

——— A — e —— A ———— . ———



ST R Y TR 8 AT TNPR P LTV IPI T T T T ST e o o

————




Viewed from the right side.

Figure 31,

The Posterior lMesenteric, Pelvic and Cloacal Plexuses,

the left limb of the intestinal nerve of Remsk is light purple

in colour,

a., Abdominal aorta,

a2, Thoracic & lumbo=sacral Aa,

P. Adreno-reno-ovarian A,
p2. Ovarian Aa,

Q. Accessory ant renal A,
a. Sciatic A,

s3. Post renal A,

u, Lef't colic A,

w. Hypogastric A.

x1. Dorsal A. of ¢litoris,

U4b, Thoracic Nn,

U4d, Sciatic N,
U4e, Post gluteal N,
U4i. Ventral coccygeal trunk,
Ya, Ganglia in cloacal plexus.,
Z. Sympathetic trunk,

Z2, Commnicating branches.

Z3'. Splanchnic N, from left
side, '

Z7. Ant mesenteric plexus,

Z210a, Right limb of intestinal
nerve,

Z11. Post mesenteric plexus.

The left pelvic plexus including

" ro Femoral A,

- te Post mesenteric A,

a', Middle sacral A,
n, Middle colic A.
pl, Adrenal A,

P3. Ant renal A,
s2, Middle renal A,

ve. Ant rectal A;.

X, Middle rectal A,

U4ce Common stem of femoral,

obturator & ant gluteal |Nn,

ULkge Pudendal N,
U4h, Perforating cutaneous N:
Y. Pelvic splanchnic N,
Y1, Dorsal nerve of clitoris.
Z1, Sympathetic ganglia.
Z3. Splanchnic Nn,

ZL. Aortic plexus,

210, Intestinal N. of Remak,

Z10b, Left limb of intestinall
nerve,

Z12, Branch to plexus in the L
Cle

ligament of right ovidu

@
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z12', Branch to plexus in the ligament of the left oviduoct,

213, Branches to the right pelvic plexus,

Z13', Branches to the left pelvic plexus,

X, Ilium,

X. Right caecum,
XI. Left caecum,
XII, Colon,
XIII. Rectum,
XXI. Right ovary.

XXII., Right oviduct,

‘ XXIII, Ureter,

XXIV. Right suspensory muscle of rectum,

XXV, Left suspensory muscle of rectum,
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Ulb,

Uld.
U&g .

Uki,

zZ3,

Z10b,
|  z12',

! Z13%

\

B. Left Pelvic Plexus,

a, Abdominal aorta,
a2, Thoracic & lumbo-sacral Ag.
p3a, Branches of ant renalIA.
8, Sciatic A,
82, Middle rena.l-A,
~ te Post mesenteric A,
w'. Right hypogastric A,
Xx. Middle rectal A,

x2, Branch to oviduct,

A, Cloacal Plexus and the Plexus in the Ligament of _the

a', Middle sacral A, _-

-

P3e Ant renal A,
r, Femoral A,

' * 81, Branch to oviduct.,

83. Post_renal A,
w. Left hypogastric A,
wl, Branches to oviduct,

x1, Dorsal A; of clitoris.

Last thoracic & 1st lumbo=sacral Nn.

SCiatic N.

Pudendal N,

Ventral coccygeﬁl trunk,
Ya, Ganglia in cloacal plexus,
Y2, Branch to oviduct,

Z1. Sympathetic ganglia,

Z3. Splanchnic Nn.

Splanchnic N, from right

side,

ULe, Post gluteal N,

UL4h, Perforating cutaneou.a Ne

Y. Pelvic splanchnic N.

Yi, Dorsal N, of clitoris,
Z, Sympathetic trunk,

Z2, Communicating branches,

Z23'. Splanchnic Nn., to post
mesenteric plexus,

ZL.. Aortic plexus,

Left limb of intestinal nerve of Remak,

Branches fram the aortic plexus.

Branches to the pelvic plexus (left),

U4tc, Common stem of femoral, obturator and anterior gluteal Nn.
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XIII, Rectum,

XXII, Active oviduct,

XXIII, Ureter.

XXV, Left suspensory muscle of reotum,
XXVI, Anus,

JDCVII; Orifice of the active oviduct,
XXVIII, Wall of the cloaca,

XXIX, Bottom of cloaca,

XXX, Sphincter muscle of cloaca,

XXXI, M, dilatator ani. I

XXXII, M. retractot ani, '
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Key. to Plates I & IT, - ;

\
| Plate I.

Serial Sections to Show the Spinal Root of the Vagus of

8l hour Chick Embryo by the Bielschowsky Method.

Slide No. 2. (120 sections).

aaj, 3rd aortic arch.

“aal. 4th aortic afch.

aab, 6th aortic arch, -

aci, Internal c@tid artery.
cl, 1st cervical N, -
c2. 2nd cervical N,

c3. 3rd cervieal N, ,
gCou, Ganglion of Couvreur. e

gc2., Ganglionic- swelling on spinal root of vagus nerve,
gc3. Dorsal ganglion of 3rd cervical nerve, '

gch. Dorsal ganglion of 4th cervical nerve,

gjug. Jugular ganglion,

gpr. Petrous ganglion,’

ot, Otocyst.

rsX, Spinal root of wvagus,

vjug. Jugular V. .

VII & VIII. Premordium of facial and acoustic Nn,

. Glosso-pharyngeal N,

X, Vagus,

XII, Hypoglossal N,
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Plate I, o “\O jsl

s
Serial Sections to Show the Neuroblasts in the Spinal Root l]
of bhe Vagus of 108 hour Chick Embryo 'bx. the Bielschowsky Method. KR |
Slide No. 1. (84 sections). ‘ b
- .I

- myel, lyelencephalon, -
newrs Neuroblast, - ey
- Tk Spinal root of vagus nerv.a.... . {i‘ .
| 80. Somites, . |
sp.  Spinal Cords |
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