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SUMMARY: The current study was performed on twelve healthy adult hdisésr{us caballuscollected from Egypt were dissected
to provide anatomical descriptions of bilaterally cervicothoracic sympathetic system macroscopically. On the left sidleo@micympathetic
system is represented only by the caudal cervical ganglion, which presents on lateral surface of esophagus, cranialofofitise figveOn
right side, cervicothoracic sympathetic system is represented by the caudal and middle cervical ganglion. Caudal ceoncabgamgisisted
of the fusion of eighth cervical and first three thoracic nerve ganglia. Caudal directed continuation branch of left avia ganeloff a
pericardial branch and then gave branch for ligamentum arteriosum. There are speciaksigmpathsympathetic communicating branches; on
left side, there is only one branch that was present on lateral surface of esophagus, while on right side, there werkdsumiardrom caudal
cervical ganglion and two from middle cervical ganglion. The most suitable site of ganglion blocks from both sides; nelediedvasdioventrally
between the articulation of first and second rib.

KEY WORDS: Horse; Caudal cervical ganglion; Sympathetic nerve; Subclavian; Sympathetic-parasympathetic communicating
branches.

INTRODUCTION

In all mammals, the autonomic nervous system@erve branches originating from these ganglia, in addition
consist of nerves and gang”ons, that connect to the Cenlﬁ(bits relationship with the adjacent structures. As there is a
nervous system on one side and to the viscera on the otfiie available data about the cervicothoracic sympathetic
side. The ganglia of the sympathetic chain in the cervicgystemin horse, this study provides morphological basis for
region are classically into three bilaterally ganglia; craniafurther research in comparative neuroanatomy and for future
middle and caudal cervical ganglion (Rosse & Gaddun$teps, for new techniques of block and surgical approach of
Rosse, 1997; Fiorettet al, 2003; Gabella, 2004). cervicothoracic ganglion.

Occasionally, there is a vertebral ganglion on the vertebral
nerve, (Rosse & Gaddum-Rosse).
MATERIAL AND METHOD

The caudal cervical ganglion has been documented
by many authors (Ozget al, 2009; Dyceet al, 2010; Evans
& de Lahunta, 2013). The caudal cervical ganglion wa8amples Twelve healthy adult horses of both sexes (sexes
considered as an important center of sympathetic innervatidfd body weights were not recorded) were collected from
of cervical region, neck and forelimbs (upper limbin humaﬂhe Behera Governate to the local dissecting hall in Faculty
(Phillips et al, 1986), so there is clinically importance ofof Veterinary Medicine in Edfina, Behera Governate, Egypt,

the cervicothoracic ganglion block (Schirmatal, 2001; for student teaching purpose. This study followed the
Ackerman & Zhang, 2006; Marcet al, 2011). guidelines for the care and use of laboratory animals and

the animal welfare and Ethics Committee of the Faculty of
The aim of the present study was to describe théterinary Medicine, Alexandria University according the
dimensions, shape and location of the ganglia of tHegyptian laws, approved, in which adequate measures were
cervicothoracic sympathetic system bilaterally of horse ari@ken to minimize pain or discomfort.

“Anatomy and Embryology Department, Faculty of Veterinary Medicine, Alexandria University, Alexandria, Egypt.
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Animal preparation . All horses had received intramusculartorses, the caudal cervical ganglion was formed by the fusion
injection of acepromazine (0.05 mg/kg), and then followedf the last cervical and the first two thoracic sympathetic
after 10 min by intramuscular injection of xylazine (0.2 mgganglia.

kg of body weight) and atropine (0.04 mg/kg). Then the horses
were anesthetized by intravenous injection of ketamine (5.0
mg/kg) 10 minutes after sedative injection. They were injecte =g,
intravenously with 10 mm of heparin (1,000 IU) to suppres ]
coagulation. Then horses were well bled via a cannula plac_gs
in the common carotid artery and the cannula was subseque(g
used as an inflow port for injection of 10 % formalin solutiorg
through the common carotid artery for fixation of thes
specimens. After specimens had been stored for two weest
both sides of each specimen were carefully dissected to ¢
serve shape, location, and branches of the ganglia which sh g
in the formation of the cervicothoracic sympathetic systelqs
bilaterally. The findings were photographed by means

were carried out by utilizing digital calipers, in which "ml"
mean millimeter while "cm" mean centimeter. The Quantitati
results were expressed as meesD.

RESULTS

Morphological observations of the left side cervicothoracic gz 1'f
sympathetic system | N

The left sided cervicothoracic sympathetic system ‘v‘\sk‘-\,
represented only by the caudal cervical ganglion. The caug ™ =
cervical ganglion is located on the lateral surface of esophagh
cranial to the level of distal portion of the proximal half of th K
firstrib. The caudal margin of the indicated ganglion is locatest
below the cranial margin of the first rib, while its lateral surfa
is covered with the medial scalenus muscle. The dorsal one

third of this ganglion is overlapped the groove between thgg. 1. Photographs of the lateral macroscopic appearance of the
longus colli muscle and esophagus (Fig. 1). left caudal cervical ganglion after reflection of the brachial plexus:
view (1) with the presence of the left subclavian artery and its

The caudal cervical ganglion lies in the arterial tri(,inl_)ranches while view (Il) after removal of the left subclavian artery

gular area, its apex caudally and its base cranially. This artefg ' Pranches: A, brachiocephalic trunk; E, esophagus; G, cau-

. ) | cervical ganglion; M, longus colli muscle; T, trachea; S,
triangular area is formed dorsally by the vertebral artery an mpathetic nerve; V, vagus nerve; VS, vagosympathetic trunk:

ventrally by the left subclavian artery. The observed gangligsh, phrenic nerve: Lc, left cardiac nerve; bc, brachiocephalic
had an elongated satellite shape which compressed fromyginch; ¢, dorsal branch of three branches forming ventral loop of
center (Fig. 1: G). On the left side of the median plane, tl@sa subclavia; d, ventral branch of three branches forming ven-
shapes and the measurements of the cervicothoracic gangtiahloop of ansa subclavia; d’, cranial continuation of the ventral
are shown in Table I. branch of three branches forming ventral loop of ansa subclavia;
R1, firstrib; R2, second rib; R3, third rib; a, last cervical sympathetic

In ten examined horses. the caudal cervical ganglid}?rve; b, common thoracic trunk of first, second, third thoracic

. . mpathetic nerve (*); Ad, dorsal loop of ansa subclavia; Av, ven-
was formed by the merger of the last (eighth) cervical (ent?'\él loop of ansa subclavia; +, communicating branches of dorsal

frqm the craniodorsal margin of the caqdal cervical gangl'orléop of ansa subclavia; bp, reflected brachial plexus; Ls, left
(Figs. 1 and 2: a) and first three thoracic sympathetic ganglighciavian artery: Va, vertebral artery; Vn. vertebral nerve; dc, deep
(enter from the caudodorsal margin of ganglion) (Figs. 1,crvical artery; cc, costocervical trunk artery; ds, dorsal scapular
and 3b) (Fig. 1: *). But in the remaining two examinedrtery; si, supreme intercostal artery
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Table |. Shape and measurement values of the ganglion in both sides.

Side Ganglion  Shape Length (cm) Width (mm) Thickness (mm)
. Elongated satellite From middle part 8.940.3 At the middle 15+1.3
Left side CCG shape and compressed 3.1£0.12 From branched (dorsal) apex 15413 At apex 3.1+0.14
from its center andbase (ventral) part At base 2.1x0.18
Right sidle CCG Stellate 1.3+0.12 At its middle part 22+1.8 At its middle 1.1240.1
MCG Star 1+0.1 At its middle part 10+1.3 At its middle 1.1240.1

CCG= Caudal cervical ganglion, MCG= Middle cervical ganglion.

Branches of the caudal cervical ganglion

1. The vertebral nerve.The vertebral nerve (Fig. 1: Vn)
had its origin from the craniodorsal angle of caudal cervi-
cal ganglion. The vertebral nerve coursed in the
craniodorsal direction on the lateral surface of longus colli
muscle, then it passed along with the vertebral artery (Fig.
1: Va) and vertebral vein under the transverse process of
the seventh cervical vertebrae then enter through transverse
foramen of the sixth cervical vertebrae.

2. The ansa subclavian nerveln all examined horses,
the nerves which originated from caudal cervical ganglion
and surrounded the left subclavian artery were known as
ansa subclavia (Figs. 1 and 2: As). Ansa subclavian
consisted of two nerves continued caudally as dorsal and
ventral loop.

The ventral loop (Fig. 1 and 2 and 3: Av) had its
origin from the caudoventral angle of the ganglion by three
separated branches; the dorsal brancht@®13 mm in
width) is the thicker one (Figs. 1land 2: c) while the other
two branches (middle and ventral) are similar to each other
in width (1.2£0.5 mm in width) (Figs.1 and 2: d), in which
between the middle and ventral branches, the left cardiac
nerve (Figs.1, 2: Lc) was originated from the ganglion.
These three branches (dorsal thick one, and two thinner)
were directed caudoventrally and then fused after their

. ‘ origin by 2.#0.17 cm to form the common trunk of the
Fig. 2. Photographs of the lateral appearance of the left caudal g loop (%0.14 mm in width), which coursed with

cervical ganglion: view (1) to show the caudal directed branches e vagus nerve on the medial aspect of the curved part of

ganglion while view (l) to show the cranial directed branches - .
ganglion: E, esophagus; G, caudal cervical ganglion: M, Iong% e left subclavian artery. This common trunk of the ven-

colli muscle; T, trachea; S, sympathetic nerve; V, vagus nerve; Vi@l 100p began to cross the ventral aspect of the left
vagosympathetic trunk; Lc, left cardiac nerve; Rc, right cardiagUubclavian artery to join the dorsal loop on the lateral
nerve; CRc, common right cardiac nerve; cc, common cardi&lrface of left subclavian artery to form left ansa subclavia
nerve; bc, brachiocephalic branch; c, dorsal branch of three brancfieiy. 1: As). The course of common nerve trunk of the
forming ventral loop of ansa subclavia; d, ventral branch of thregantral loop from its origin is parallel to the course of vagus
branches forming ventral loop of ansa subclavia; d’, craniglerye (Figs.1 and 3: V).

continuation of the ventral branch of three branches forming ven-
tral loop of ansa subclavia; da, branch of common carotid artery . .
and carotid sheath; db, continuation of d’; S1, main sympathetic T_he dorsal Ioo_p @302 mm in width) of the ansa
nerve; S2, secondary branch of sympathetic nerve; SP, sympathe? bCIaV',a nerve had its origin fr_om t_he caudodors_al angle
parasympathetic communicants branch: Ad, dorsal loop of left ar@h 9@nglion below the level of first rib, and then directed
subclavia; Av, ventral loop of left ansa subclavia; As; left ansgaudally at the lateral surface of the esophagus and at the
subclavia; Ac, caudal loop of right ansa subclavia. medial surface of the vertebral artery, deep cervical artery
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and costocervical trunk. And then it deviated ventrally at theé The left cardiac nerve. Left cardiac nerve (Figs. 1 and 2:
level of cranial margin of the third rib and from caudal margihc) had its origin from the caudoventral angle of the
of the costocervical trunk, and joined with the ventral loop aervicothoracic ganglion (without sharing in the formation
the lateral surface of the left subclavian artery. After thisf the ansa subclavia). Then it was coursed caudoventrally
merger, there was a branch that continued directly caudal amttler the left subclavian artery to unite with the common
this branch was#).16 mm in width (Fig. 3: DAS). right cardiac nerve (Fig. 2: CRc) after 80819 cm from its
origin near the lateral surface of the trachea to form the
The dorsal loop gave three communicating branchesmmon cardiac nerve (Fig. 2: CC) to share in the formation
(Fig. 1: +); the cranial one had its origin at the level of thef the cardiac plexus.
first intercostal space and it was communicated with the
first thoracic sympathetic nerve. While the middle one h&&l The nerve to the brachiocephalic trunkA small branch
its origin at the level of the caudal margin of the secortd the brachiocephalic trunk (Figs. 1, 2 and 3: bc) was
intercostal space and then it gave two branches affe2 3 originated from the ventral part of the caudal margin of the
mm from its origin. The caudal one originated at the levekrvicothoracic ganglion and dorsal to the origin of the left
of the third intercostal space and then it gave two branchesrdiac nerve by 0.12 mm (without sharing in the
after 4:0.17 cm from its origin. It was observed that alformation of the ansa subclavian), then coursed
branches separated from the dorsal loop were connectaddoventrally parallel to the left cardiac nerve and attached
to sympathetic trunk. to it with common sheath after its origin b3415 cm then
separated from the common sheath to supply the
The caudal directed continuation branch of the anssachiocephalic trunk (Fig. 1: A).
subclavia (Fig. 3: DAs) was passed caudally to reach the
pericardium at the level of the third intercostal space, thé&n The rami communicateslin all examined horses, rami
before penetrating the pericardium by#01l5 cm and communicates were originated from the cervicothoracic
after its formation by 20.11 cm gave off one small ganglion or its branches to join the brachial plexus. Eight of
pericardial branch to the pericardium (Fig. 3: Pr), then tlexamined horses, had one ramus communicating from the
continuated branch of the ansa subclavia penetrated tleevicothoracic ganglion, whereas two horses, had one ramus
pericardium and gave two branches after its origin byommunicating from vertebral nerve, another two horses
4.3t0.22 cm; one branch for the ligamentum arteriosufnom the dorsal loop of ansa subclavia.
and the other branch is the ventral cardiac branch.
7. The sympathetic-parasympathetic communicating
The branch for ligamentum arteriosum (Fig. 3: gahranch. There is a sympathetic—parasympathetic
was branched after its origin by 20.16 cm to give four communicating branch located on the lateral surface of the
small branches; three for ligamentum arteriosum and theophagus. There is a cranial continuation of the ventral
most dorsal one to the aortic arch. branch of the three branches (sharing in the formation of the
ventral loop of ansa subclavian) originated from the
The ventral cardiac branch of the caudal directethudoventral angle of the caudal cervical ganglion (Figs. 1
continuation of the left ansa subclavia (Fig. 1: vb) waand 2: d’). during the course of this cranial continuated
originated at the level of the origin of the brachiocephaligranch, it gave a small branch to the left common carotid
trunk, then directed ventrally, and then after its origin bgrtery and carotid sheath (Fig. 2: da) after its origin by
4+0.2 cm and at the caudal margin of the left auricle afd5t0.16 cm while the main branch (Fig. 2: db) is unit with
cranial margin of the aortic arch gave three branchespranch originated from the sympathetic nerve (Fig. 2: S2)
cranial, middle and caudal branches. The cranial oneafer its origin by 6.50.15 cm to form a sympathetic-
the long one (B80.2 cm in length) then impeded in theparasympathetic branch (Fig. 2: SP) to the vagus nerve.
cardiac musculature at the conus arteriosus while another
two branches entered under the left atrium. Anatomical observations of the cervicothoracic ganglion
on the right side
3. The sympathetic nerve. Sympathetic nerve (Figs. 1
and 2: S) had its origin from the cranioventral angle of the In all examined horses; the right sided cervicothoracic
ganglion then coursed cranioventrally on the lateral surfasgmpathetic system is represented by two ganglia; the cau-
of the esophagus. This nerve accompanying with the vagled and middle cervical ganglion. The caudal cervical
nerve in the cervical region and named vagosympathegianglion (Fig. 4: G) was situated at the level of first rib, in
trunk and covered with a sheath afte0£2 cm from its which the dorsal half of the ganglion lies on the ventrolateral
origin (Figs. 1 and 2: VS). surface of the longus colli muscle, while the ventral half lies
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Fig. 3. Photographs of the lateral appearance of the left cau@®}y 4. photographs of the lateral view of the right caudal and middle
cervical ganglion: views (I and Il) to show the caudal directederyical ganglion after reflection of the brachial plexus: view ()
branches of ganglion: A, brachiocephalic trunk; E, esophagus; ith the presence of the right subclavian artery and its branches
caudal cervical ganglion; M, longus colli muscle; T, trachea; \yhile view (I1) after removal of the right subclavian artery and its
vagus nerve; P, pericardium; Pr, pericardial branch; bgranches: E, esophagus; G, caudal cervical ganglion; k, middle
brachiocephalic branch; b, common thoracic trunk of first, seconggyical ganglion; M, longus colli muscle ; T, trachea; S,
third thoracic sympathetic nerve; Ad, dorsal loop of ansa SUbdaV@mpathetic nerve; V, vagus nerve; Ph, phrenic nerve; R.cart, right
Av, ventral loop of ansa subclavia; Ls, left subclavian artery; Vagrotid artery; Rc, right caudal cardiac nerve of middle cervical
vertebral artery; dc, deep cervical artery; cc, costocervical tru'ﬂénglion; R1, first rib; R2, second rib: R3, third rib; a, last cervical
artery; pb, reflected brachial plexus; DAs, caudal continuation @ mpathetic nerve; b, common thoracic trunk of first, second, third
left ansa subclavia; Lg, ligamentum arteriosus; ga, branches {gpracic sympathetic nerves (*); ¢, right caudoventral cardiac nerve
ligamentum arteriosus; vb, ventral cardiac branch of caudg} caudal cervical ganglion; e, tracheal nerve; Ar, cranial loop of
continuation of left ansa subclavia; PT, pulmonary trunk; Cn, conyg,sg subclavia; Ac, caudal loop of ansa subclavia; bp, reflected
arteriosus; H, heart; Aa, aortic arch; TA, thoracic aorta; LA, lefirachial plexus; Rs, right subclavian artery; Va, vertebral artery;
atrium;_+, communicating branches of dorsal loop of ansgn \ertebral nerve: dc, deep cervical artery; cc, costocervical
subclavian. artery; x, common trunk of dc and cc ; CT, common trunk of deep
cervical and costocervical artery; Jv, right jugular vein; cd.v., cau-
dal venea cava.

on the groove between the longus colli muscle and trachés.the deep cervical artery (Fig. 4: Va, dc). The lateral surface
The caudal part of the ganglion lies craniomedial to the origaf the ganglion was covered with the medial scalenus muscle
of the deep cervical artery (Fig. 4: dc), it becomes clear theas in left side. The shape of ganglion was stellate. On the
this ganglion lies in the arterial triangular area, its apexght side of the median plane, the shapes and the
ventrally and its base dorsally. This arterial triangular areaeasurements of the caudal cervical ganglion were shown
was formed cranially by the vertebral artery and caudallp Table I.
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Middle cervical ganglion (Figs. 4 and 5: k) wasdal cervical ganglion, the right caudoventral cardiac nerve
situated cranioventral to the caudal cervical ganglion arffligs. 4 and 5: c) of 3#®.16 mm in width was slightly
proceeding it by 14#0.18 cm at the ventrolateral surface oflirected caudoventrally then branched after its origin by
the trachea and parallel to the vagus nerve which situated+0.1 cm into 3 branches; cranial, middle and caudal
ventral to this ganglion. The middle cervical gangliobrand. The cranial one (Fig. 5: cr) was the shorter one
communicated with the caudal cervical ganglion only byl.5:0.15 cm in length and 1£8.09 mm inwidth) which
one main nerve trunk (which considered as the cranial loapmmunicated with the right caudal cardiac nerve (Fig.
of the ansa subclavia). 5: Rc). The middle one (Fig. 5:cm) was the widei0(24

mm in width); which directed caudoventrally and branched

Middle cervical ganglion lies in the arterial triangu-after its origin by 1.80.1 cm to give the secondary branch
lar area (apex caudally and base cranially). This arterial triafirig. 5: cm1) to communicate with the right caudal cardiac
gular area was formed by the vertebral artery dorsally anérve, while the main branch coursed caudoventrally to
the right common carotid artery ventrally (Fig. 4: Va, R.cartjoin with another branch from the right caudal cardiac nerve
The caudal part of the ganglion lies medial to the vertebr@#ig. 5: Rc1) to form the first sympathetic—parasympathetic
artery after 20.2 cm from its origin. The shape of ganglioncommunicating branch of the caudal cervical ganglion (Fig.
was star. On the right side of the median plane, the shapesSP1) to communicate with the vagus nerve (Fig. 5: V).
and the measurements of the middle cervical ganglion aree caudal longer one is the second sympathetic—
shown in Table I. parasympathetic communicating branch of the caudal cer-

vical ganglion (Fig. 5: SP2), which was directed ventrally

Caudal cervical ganglion was formed by the merggo communicate with the vagus nerve after the previous
of the last (eighth) cervical (enter from the dorsal margin @&ympathetic—parasympathetic communicating branch by
the ganglion) (Fig. 4: a) and common sympathetic nende0.08 cm.
trunk (enter from the caudodorsal margin of ganglion) (Fig.

4: b) of the first three thoracic sympathetic ganglia in aB) Branches of the middle cervical ganglion

examined horses (Fig. 4: *), except in two cadavers; The

ganglion was formed by the union of last cervical andl. The sympathetic nerve Sympathetic nerve (Figs. 4
common sympathetic trunk of first and second thorac&nd 5: S) had its origin from the craniodorsal angle of the

sympathetic ganglia. middle cervical ganglion then coursed craniodorsally on
the lateral surface of trachea to form the vagosympathetic
A) Branches of the caudal cervical ganglion trunk with the vagus nerve (Fig. 4: V) at the distance of

5.5t0.38 cm from its origin and after &8.36 cm from
1. The vertebral nerve Vertebral nerve (Fig. 4: Vn) had its the cranial margin of the first rib and extend toward the
origin at the craniodorsal angle of the caudal cervicélead on the lateral surface of the trachea.
ganglion. As in left side, the nerve was coursed after its origin
in the craniodorsal direction on the lateral surface of thHz The tracheal nerve Tracheal nerve (Figs. 4 and 5: e)
longus colli muscle and medial to the medial scalenus mustlad its origin from the middle cervical ganglion by two
to reach the vertebral artery cranial to first rib B3 cm branches; the main large branck@2L mm in width)
then pass together under the transverse process of sevenmitjinated from the cranial margin of the middle cervical
cervical vertebra then enters the transverse canal througdgnglion while the other small branckQ1l1 mm in width)
the transverse foramen of sixth cervical vertebra. originated from the craniodorsal margin of the middle cer-
vical ganglion. After that, the two branches united to form
2. The cranial loop of ansa subclavian nerveAnsa the tracheal nerve, in which the firstQl1 cm from the
subclavia was formed by two loops; the cranial and caudabcheal nerve was covered the initial part of the
loop. The caudal loop (Fig. 4: Ac) had its origin from thesympathetic nerve (Figs. 4 and 5: S, e).
middle cervical ganglion while the cranial loop (Fig. 4: Ar)
of 3.5:t0.18 cm in length and+®.12 mm in width, was Tracheal nerve was branched into the lateral and
originated from the cranioventral angle of the caudal cervine medial branch after its origin by@12 cm, then those
cal ganglion, then directed cranioventrally from the laterdvo branches pass cranially on the ventral surface of the
to ventral surface of the trachea to enter from the caudodorsalchea under the right common carotid artery, in which
angle of the middle cervical ganglion. the lateral one passes under the right common carotid artery
after its origin by 5.50.35 cm while the medial one passes
3. The right caudoventral cardiac nerve.On the lateral under the right common carotid artery after its origin by
surface of trachea, from the caudoventral angle of the c&8#0.24 cm.
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Fig. 6. Photograph of the right ventrolateral surface of the trachea to
demonstrate the branches of the ventral branch of the right cardiac
nerve (Rc): T, trachea; S, sympathetic nerve; Rc, right cardiac nerve;
Ac, caudal loop of ansa subclavia; V, vagus nerve; rd, dorsal branch of
Rc; rm, middle branch of Rc; rv, ventral branch of Rc; Cd.v, caudal
venea cava; Z, right azygus vein.

which the distance between those two sympathetic—
parasympathetic communicating branch reach 0128 cm.

Then after that the caudal loop of ansa subclavian
bt - R art coursed under the right subclavian artery (Fig. 4: Rs) with
e ,...u.-‘-ﬂ“ % ‘ 3 the vagus nerve (Fig. 4: V), then this loop directed caudally
Fig. 5. Photographof the right ventrolateral surface of the trachea: vievdn the ventral surface of trachea. Then during the course of
(1) to clarify the branches of the ventral branch of the caudal cerviche caudal loop of ansa subclavian (after its origi6.550.34
ganglion and view (I1) to clarify the branches of the middle cervicaém), it received the communicating branches from the ventral

ganglion: k, middle cervical ganglion; T, trachea; S, sympathetic nervg; - . . .
V, vagus nerve; R.cart, right carotid artery; Rc, right cardiac nerve; chranCh of the right caudal cardiac nerve (Fig. 6: rv).

secondary branch of Rc; ¢, ventral nerve of the caudal cervical ganglion; . . . .

cr, cranial branch of ¢; cm, middle branch of ¢; cm1, secondary brangh The right caudal cardiac nerve.Right caudal cardiac

of cm; e, tracheal nerve; Ar, cranial loop of ansa subclavia; Ac, caudaerve (40.08 mm in width) had its origin from the
loop of ansa subclavia; Va, a. vertebralis; SP1, first sympathetigaudoventral angle of the middle cervical ganglion (Figs. 4,

parasympathetic communicants; SP2, second sympatheti§4nq 6: Rc) and directed caudally on the ventrolateral surface
parasympathetic communicants; SP3, third sympathetlc-parasympath(éeg

communicants; SP4, fourth sympathetic-parasympathetic communican g‘ra_(:hea’ below the_ level of caudal rngrgln of _the first rib.
The right caudal cardiac nerve was originated directly under

the caudal margin of the vertebral artery (Figs. 4 and 5: Va)
3. The first sympathetic-parasympathetic and after coursing by Gt8.11 cm passes below the medial
communicating branch of the middle cervical ganglion. surface of the common trunk of deep cervical and
This branch (Fig. 5: SP3) had its origin from the ventralostocervical arteries (Fig. 4: x), then communicated with
margin of the ganglion and directed cranioventrally tthe cranial branch of the right caudoventral cardiac nerve
communicate with the vagus nerve. (Fig. 5: cr) after its origin by 3#0.2 cm.

4. The caudal loop of ansa subclaviahe caudal loop of After its origin by 5.30.24 cm, it was divided into 3
the ansa subcléan (3:0.12 mm in width) (Figs. 4, 5 and 6: branches on the ventral surface of trachea; dorsal, middle
Ac) had its origin from the cranioventral margin of the middland ventral. The dorsal #0.04 mm in width) was directed
cervical ganglion and directed caudoventrally, and then afteaudally to join with the middle one after 80723 cm from

its origin by 20.01 mm, this loop gives the secondits origin (Fig. 4: rd), while the middle one1.02 mm in
sympathetic—parasympathetic communicating branch of tinddth) (Fig. 4: rm) was joined with the dorsal one after its
middle cervical ganglion (Fig. 5: SP4) to the vagus nerve, rigin by 4:0.42 cm then this common nerve trunk united to
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the caudal loop of ansa subclavian afted.29 cm from its 2: Ac, Rca and CRc), which communicated with the left
formation. The ventral one £0.15 mm in width) was the cardiac nerve on the left side ventral to trachea to form the
shorter one (Fig. 4: rv) which directed caudoventrally theecommon cardiac nerve (Fig. 2: CC).
divided into two branches after its origin by #0324 cm to
communicate with the caudal loop of ansa subclavia, in which The measurements of the all nerves originated from
one branch proceeding to other by #0326 cm in the the ganglia of both sides were recorded in Tables Il and III.
communication.
Clinical bilaterally approach to the caudal cervical

Then, the right caudal cardiac nerve with itganglion in horse
communicating branches merged to form the cardiac plexus
on the ventral surface of trachea, dorsal to the base of the  To produce the caudal cervical ganglion blocks in
heart and dorsal to the origin of the cranial vena cava, thearse from right and left side, the most suitable site; the
the right caudal cardiac nerve united with the caudal loop néedle was placed medioventrally between the articulation
ansa subclavian to form the common right cardiac nerve (Fj.first and second rib.

Table Il. The measurement values of the nerves in both sides.

Nerve Measurement (mm) Left side Right side
Eighth cervical nerve Width At its entrance from the craniodorsal border of ganglion 3+0.1 4+0.14
First three thoracic sympathetic ganglia Width At its entrance from the caudodorsal border of ganglion 9.1+0.15 7+0.17
Vertebral nerve Width At its origin from ganglion 3+0.0 3+0.13
Branch for ligamentum arteriosum Width 2+0.14 Not present
Sympathetic nerve Width At its origin 5+0.2 3+0.12
Cardiac nerve Width 3+0.2 3.540.16
Branch to brachioce phalic trunk Width 1+0.1 Not present

Table Ill. The measurement values of the sympathetic—parasympathetic communicating branches.

Side Nerve Wl(.itl.l at their Length
origin (mm) (cm)
Left A sympathetic-parasympathetic branch 0.5+0.01 3.5+0.16
First sympathetic—parasympathetic communicating branch of
. . 2.540.14 ---
caudal cervical ganglion
Second sympathetlc_fparasympathetlc communicating branch of 1.540.1 15£0.12
. caudal cervical ganglion
Right . . . L
First sympathetic—parasympathetic communicating branch of
. . . 1.540.06 1.8+0.08
middle cervical ganglion
Sepond syrppathetlc—parasympathetlc communicating branch of 140,01 0.640.017
middle cervical
DISCUSSION

Many anatomical data reported that the caudal centercostal spaces. In the present study, the left caudal cervi-
vical ganglion was situated bilaterally at the level of firstal ganglion was situated cranial to the level of the first rib,
intercostal space (Pathetral, 2006; Ozgegt al; Evans & in which the caudal margin of the ganglion was situated
de Lahunta, 2013), but Konig & Liebich (2007) noted thaselow the cranial margin of the first rib, while the right cau-
the cervicothoracic ganglion lies medial to the first rib, whilglal cervical ganglion was situated at the level of the first rib
Ozgelet al. reported that there is some variation in theand the middle cervical ganglion was situated cranioventral
position of the caudal cervical ganglion; in four donkey thg the caudal cervical ganglion and at the ventrolateral margin
location of ganglion at the first intercostal space bilaterallgf trachea. Hogan & Erickson (1992) and Raj (1996) noted
while in one donkey, this ganglion was located at the leviiat the stellate ganglion lies in the front of the first rib and
of second intercostal space on left side, while on right sid&tended to the space between bodies of the seventh cervi-
was situated in a wide area, from the first and secomral vertebrae and the first thoracic vertebrae.
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There is some variations in the position of ahoracic sympathetic nerves in two donkeys, which agrees
cervicothoracic ganglia as reported in many published datawfith Singhet al (2005). In the present study, the bilaterally
cervicothoracic ganglion was located on the lateral surface @dudal cervical ganglion was formed by the coalescence of
the longus colli muscle (Phillipet al; Ozgelet al; Evans & the last cervical and first three thoracic sympathetic nerves,
de Lahunta, 2013), but in the present investigation, the lgfis result agrees with Evans & de Lahunta (2010) in one
caudal cervical ganglion was situated on the lateral surfaceaafdaver on the right side, and also Cheangl (2002) and
the esophagus and the dorsal margin of ganglion overlapfedans & de Lahunta (2013) noted that the first four thoracic
the groove between longus colli muscle and esophagus, whilerves may include in the formation of this ganglion. In
on right side, the dorsal half of the caudal cervical ganglidmuman, the cervicothoracic ganglion was formed by the
was located on the ventrolateral surface of the longus catlbalescence of the last two cervical, and generally first
muscle, while the ventral half hanged on the groove betwethoracic nerve (Pathet al) and sometimes second (Kalsey
the longus colli muscle and trachea. In cat, the right stellag¢ al) or additionally third and fourth thoracic sympathetic
ganglion had its location over the base of first rib, while theerves (Arinci & Elhan, 1995).
left stellate ganglion was located on the neck of first and second
rib (Phillipset al). The vertebral nerve originated at different levels from

the caudal cervical ganglion (Dursun; Kalségl). Our study

Various shapes of the caudal cervical ganglion hawagrees with Ozgeit al, that on both sides, the vertebral nerve
been reported in many literatures (Hogan & Erickson; Kalseyiginated from the craniodorsal angle of the caudal cervical
et al, 2000; Patheet al; Marceret al); in donkeys (Ozgel ganglion, while Ozgett al added that it may originate from
et al), noted that there are five different shapes; star, spindtbe cranioventral aspect in one cadaver. Our study agrees with
like (fusiform), lunate, irregular and oval shapes, whil®atheet al. and Ozgeét al, that the caudal cervical ganglion
Patheret al. observed three different shapes; spindlagives a branch to the brachiocephalic trunk.
dumbbell, and an inverted “L” shape, but Philligisal noted
that the right middle cervical ganglion was spindle-shaped. Cranial to the cervicothoracic ganglion, the
In this investigation, the left caudal cervical ganglion wasympathetic nerve was divided to ansa subclavia, around the
stellate in shape and compressed from its center, while thebclavian artery (Evans & de Lahunta, 2010). In the present
right caudal cervical ganglion was stellate and middle ceanvestigation, the left ansa subclavia was formed by the merger
vical ganglion was star. of the dorsal and ventral loops. The ventral loop had its origin

from the caudoventral angle of the caudal cervical ganglion

Interestingly, in the present study, there is a relaticl merge with the dorsal loop on the lateral surface of the left
between position of the caudal cervical ganglion with theubclavian artery. While the dorsal loop was originated from
head of first rib and important arterial vessels in this regiothe caudal cervical ganglion at the caudodorsal angle below
in which the right caudal cervical ganglion lies under ththe level of first rib, the right ansa subclavia was formed by
first rib in arterial triangular area, which bounded by; théhe cranial loop which originated from the cranioventral angle
vertebral artery cranially and the deep cervical artemf the caudal cervical ganglion, then directed cranioventrally
caudally and head of first rib dorsally, while the right middlen the trachea to enter from the caudodorsal angle of the middle
cervical ganglion lies in the arterial triangular area boundegrvical ganglion, while the caudal loop had its origin from
by; the vertebral artery dorsally and the right common carotilde cranioventral margin of the right middle cervical ganglion
artery ventrally. Moreover, the left caudal cervical ganglioand directed caudoventrally, then coursed under the right
was located in the arterial triangular area, which boundedbclavian artery with the vagus nerve; this loop then directed
by; the vertebral artery dorsally and the left subclavian artecaudally on the ventral surface of trachea. Oegell. in all
ventrally. The presence of this triangular area was reporteddavers, the ansa subclavia loop was derived from the
by Katritsiset al (1981). sympathetic ganglion, while in three cadavers, ansa subclavia

was formed by the union of two ventral branches ramify from

Many previous published anatomical articleghe cranioventral and caudoventral aspects of the caudal cer-
described that, there are many morphological differencesvital ganglion.
the formation of the caudal cervical ganglion between
different animals; in which the caudal cervical ganglion As noted in many published anatomical literatures,
formed by the coalescence of the last cervical and first general the cardiac nerve was derived from the caudal
thoracic sympathetic nerves on both sides (Dursun, 20Q&rvical ganglion and contributed in the formation of the
Ozgelet al). In addition, Ozgekt al, observed that the cardiac plexus (Kalsegt al; Ozgelet al). In the present
caudal cervical ganglion formed bilaterally by thestudy, the left cardiac nerve was derived from the
coalescence of the last cervical and the first and secoralidoventral angle of the caudal cervical ganglion then
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coursed caudoventrally under the left subclavian artery &teriosum in horse which originated from the left subclavian
unite with the right cardiac nerve near the lateral surface érve. The first record that there are special communicating
tracheao form the common cardiac nerve which share ibranches called sympathetic—parasympathetic communicating
the formation of the cardiac plexus, while on the right sideranches. The most suitable site of ganglion blocks from both
the caudal cardiac nerve was derived from the caudovensales; needle was placed medioventrally between the
angle of the middle cervical ganglion then directed caudalyticulation of first and second rib.

on the ventrolateral surface of trachea, in addition to the

caudoventral cardiac nerve which originated from the

caudoventral angle of the caudal cervical ganglion. ACKNOWLEDGMENTS
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ABUMANDOUR, M. M. A. & EL-DEFRAWY, F. Investigacio-
Furthermore, sympathetic—parasympathetiges morfolégicas del sistema simpatico cervicotoracico en el ca-
communications branches were not previously reporteda!lo Equus ferus caballjen Egiptolnt. J. Morphol., 34(3p23-
any literature in the horse except in the present study e 2016.

both sides, but Ozget al reported it on the right side in RESUMEN: Doce caballosH. ferrus caballupadultos

one dopkey. Our findings |nd|cate. that on the left S'dganos, procedentes de Egipto, fueron disecados para realizar des-
there is only one sympathetic—parasympathetiGjpciones anatémicas macroscépicas del sistema simpatico
communication branch on the lateral surface of th&rvicotoracico bilateralmente. En el lado izquierdo, el sistema sim-
esophagus, while on the right side, there are fopético cervicotoracico estuvo representado sélo por el ganglio cer-
sympathetic—parasympathetic communications brancheg;al caudal, en la superficie lateral del esofago, craneal en rela-

two from the caudal cervical ganglion and two from theion a la primera costilla. En el lado derecho, el sistema simpatico
middle cervical ganglion. cervicotoréacico estuvo representado por los ganglios caudal y cer-
vical medio. El ganglio cervical caudal consistio en la fusion del

ctavo ganglio cervical y el primero de los tres ganglios toracicos.

Finally, our findings suggest the most suitable sit% : ‘ NP
d he bil I dal ical lion block e observaron ramos comunicantes entre los sistemas simpatico y
to produce the bilaterally caudal cervical ganglion bloc ﬁarasimpético; en el lado izquierdo, s6lo hubo una rama presente

this site between the articulation of the first and secoRd |5 superficie lateral del eséfago, mientras que en el lado dere-
rib, this suggestion agrees with that noted by Skerda  cho, se observaron cuatro ramos: dos del ganglio cervical caudal y
(1986). In the past, the caudal cervical ganglion blocki®s del ganglio cervical medio. El sitio mas adecuado para la eje-
were performed blindly by palpating the anterior tubercleucion de los bloqueos ganglionares de ambos lados es a nivel
of the transverse process of the sixth cervical vertebréi@dioventral, entre la articulacion de la primera con la segunda
but this method has a relatively high failure rate, but Abgpstilla.

et al (2004) and Feigtt al. (2007) noted that to produce ) ] . .
the caudal cervical ganglion block, injecting either at thg PA.‘LA.BRA,‘S.' CLAVE'. Caballo; Gangl'on cervical cau-

. . al; Nervio simpatico; Arteria subclavia.

level sixth or seventh cervical vertebrae.
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