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Abstract: Eight adult donkeys of both sexes, used i applied anatomy classes, constituted the material of the
study. The greater splanchnic nerve (M. splanchnicus major) was determined to ramify from the truncus
sympathicus from the space between the 13th thoracic sympathetic ganglion and the 17-18th thoracic
mterganglionic commection on the right side and the space between the 12-13th thoracic mterganglionic
comnection and the 16-17th thoracic interganglionic connection on the left side. The lesser splanchnic nerve
(N. splanchnicus minor) was determined to be formed by fibres originating from the 14-15th thoracic
interganglionic connection and the 17-18th thoracic interganglionic connection on the right side and the
13-14th thoracic mterganglionic connection, the 15-16th thoracic interganglionic connection and the 17th
thoracic sympathetic ganglion on the left side. The lesser splanchnic nerve (M. splanchricus minor) was
determined not to exist on the right side in one of the materials examined. The lowest splanchnic nerve
(N. splanchwicus imus) was demonstrated to exist on the right side in 4 (50%) and on the left side in 3 (37.5%)
of the 8 materials examined. The thoracic splanchnic nerves were determined to give off branches to the
suprarenal gland (glandula suprarenalis), behind the diaphragm and to extend to the celiac ganglion
(ganglion celiaca). No marlked difference was observed between the right and left sides.
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INTRODUCTION sheep and dogs (Evans and Christensen,

1679,

Preganglionic fibres that enter the ggl. trunci
sympathici leave the truncus sympathicus without making
synapses with the respective sympathetic ganglia that are
equal to number in them. These fibre groups located in the
thoracal region appear as white coloured bands, due to
their myelin sheath, beneath the pleura in the thoracal
cavity and at the ventral surface of columna vertebralis
beneath the peritoneum in the abdominal cavity. These
nerves that innervate the internal organs are named as
splanchnic nerves (N. splanchnicus major, mimor, wmus)
(Armnci and Elhan, 1995; Dyce ef al., 2002).

The nerve formed by the mergence of preganglionic
fibres that originating from the 6-%th thoracal
sympathetic ganglia 1 carmivores, 6-10th sympathetic
ganglia in ruminants, 6-15th sympathetic ganglia n
equidae (Dursun, 2000), 13th sympathetic ganglion in

Turkmenoglu, 2001; Bozkurt et «f, 2003), 9-13th
sympathetic ganglia in coypu (Langelfeld, 1988), 7-12th
(Langelfeld, 1990, Duzler et al., 2003) or 11-12th
(McLaughlin and Chiassen, 1990) sympathetic ganglia
in  rabbits, 11-12th sympathetic ganglia in rats
(Isomura et al., 1985), 5-9th (Arinci and Elhan, 1995;
Chung, 1995; Taner, 1999) or 6-10th (Krolikowska and
Zawodmiak, 1979) sympathetic ganglia in humans 1s called
N. splanchwicus major. This nerve twists in caudal
direction beneath the corpus vertebrae and enters the
abdominal cavity between the crura diaphragmatica.
N. splanchnicus major makes synapses with ganglia
found within the plexus coeliacus that is located
in the ventral wall of columna vertebralis in the abdominal
cavity and supplies the smooth muscle of organs and
glands as postganglionic fibres surrounding blood
vessels.
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N. splanchnicus minor is formed by the mergence of
preganglionic fibres originating from the last 2nd-3rd
thoracal ganglia in domestic mammals (Dursun, 2000),
T12-L2 in coypu (Langelfeld, 1990), T9-L2 (Langelfeld,
1988) or T10-T13 (Duzler et al., 2003) in rabbits, L1 in
sheep and dogs (Turkmenoglu and Dursun, 2001;
Bozkurt et al., 2003), 10-11th (Arinci and Elhan, 1995;
Chung, 1995; Taner, 1999) or 11-12th (Krolikowska and
Zawodniak, 1979) thoracal sympathetic ganglia in
humans. It enters the abdominal cavity in association
with N.  splanchnicus major, between the crura
diaphragmatica and terminates either at ganglion
aorticorenale found caudal of the plexus coeliacus
(Arinci and Elhan, 1995; Dursun, 2000), or plexus
coeliacomesentericus (Evans and Christensen, 1979;
Turkmenoglu and Dursun, 2001) or at plexus coeliacus
(Duzler et al., 2003). N. splanchnicus imus does not
always exist. In case it is present, it originates either from
the last thoracal sympathetic ganglion (Dursun, 2000;
Duzler et al., 2003) or N. splanchnicus minor. It enters the
abdominal cavity in association with truncus sympathicus
and terminates either at plexus renalis (Arinci and Elhan,
1995; Chung, 1995; Dursun, 2000) or ganglia celiaca
(Duzler et al., 2003).

Generally the sympathectomy and excision of
ganglion splanchnici are performed together with
splanchnicectomy, in cases of hypotony of the sphincter
of ampulla hepatopancreatica, pain arising from surgical
operations of the pancreas (Krolikowska and Zavodniak,
1979) and chronic pancreatitis associated with intensive
pain reactions (Krolikowska and Zavodniak, 1979;
Naidoo et al., 2001). Furthermore, the anatomical
variations of splanchnic nerves in cadavers may cause
splanchnicectomy to not yield the expected results
(Naidoo et al., 2001).

This study was aimed at the determination of the
origin, formation and course of splanchnic nerve, as well
as variations in the examined materials and the collections
of data that may assist surgical operations.

MATERIALS AND METHODS

Cadavers pertaining to 8 adult donkeys of both sexes
that were used in applied anatomy courses constituted
the material of this study. The thoracic and abdominal
cavities were incised from the level of the 8th thoracal
vertebra to the level of the 4th lumbar vertebra.
Furthermore, the costae were excised distal to the collum
costae. Measurements were performed by using a
Mitutoya Digimatic Caliper (IP-65, 500607, CD-20 GP 0,
Made in Japan). Findings were photographed with a
Canon A-1 camera. Anatomical terminology used in this

study is in accordance with Nomina Anatomica

Veterinaria (ICVGAN, 2005).
RESULTS

The diaphragm was determined to adhere to columna
vertebralis at the level of the 18th thoracal and 1st-2nd
lumbar vertebrae in donkeys.

In donkeys, truncus sympathicus was detected to
follow a retropleural course to the diaphragm and to
extend in caudal direction on both the right and left sides
of columna vertebralis, near the ventral margin of corpus
vertebrae and above aorta descendens. Truncus
sympathicus was also observed to follow a course on the
ventral surface of columna vertebralis beyond the
diaphragm. The truncus sympathicus was determined to
make a curve in ventral direction, behind the diaphragm
and in the region between the 17th thoracic vertebra and
the 1st lumbal vertebra and subsequently to return to its
course at the level of the vertebrae and aorta (Fig. 1).

Fig. 1: Thoracic splanchnic nerves in donkey. I-Left
side, II-Right side. A-N. splanchnicus major, B-
N. splanchnicus minor, C-N. splanchnicus imus,
D-Truncus sympathicus, E-Glandula suprarenalis
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Fig. 2: Origin points of preganglioric fitees stermuming from thoracal sympathetic ganglia for N splavckyicis major,
minot and imus at left side in donkeys. a- W splaackicus manor, b-N splarivicus mino, - N splavwcinicus

imus, dTracus spmpathi cus, gganglion celiaca

Table 1: COrigin poinds of the A glaafeoc b major, minor shd dnas

o
Left side Fight side
Cadaver  Origh Cadawer  Origin
rontber  point rmrber  poit
H. splauivgeus major 1 12Th 15The 2 13™
5 14™ 3 15Th 14 The:
2 16T 1T ThE: 1 14Th ] e
2 17Th 15The:
H. splarwiegcns mior 1 15Th 14 The: 5 14Th ] 5The:
5 15Th 1 GThH: 2 17Th 1
2 17 1 -
H. splarwipgcws s 3 15™ 2 15T
5 - 2 15Th ]
4

Wite rangliovic cormectione; Th- Thoracic semrpathetic garglia, L- Lirbal
synpathetic ganglion

The left sie: N splaacipices major which stems from
truncus sympathicus, was determined to form by the
mergence of preganslionic fibr es originating from differerd.
lewels. [t was observed to arise at the lewel of the 12-13th
intergandionic connectioninl cadaver, the 14, thoracd
sympathetic gangdion in 5 cadavers and the 17-15th
intergansliotie conmection in 2 cadavers (Fig 2 and
Tahle 17, N splevwcbndcns major was observed to follow
a caudoventral course of 30-154 mm from its origin and to
enter the abdomina cawnty between the crus dextram and
crus sindstran of the displvagm, at the lewel of the first
lumbar wertetwa W splarinicus major was detected to
pass antta abdominalis diagonally of its point of entry into
the sbdominal cavity and to joit ganglia celiaca located at
an approximate distance of 16 mm cauda to twncus
coeliacus and crandal to dandda suprarenalis found a
the dorsomedial of left kidney. Here, tnamerous fine nerve
fihres extending from the celiac ganglion (gangliion

celiaed) to the suprarens gland (Fandua suprarenalis)
catn be seenn (Figo 1), N splewckmicus major was
determined to giwve off a small branch for glandala
supt arenialis price tothe aforem ent oned mergence.

N, splewiclmpicus minor was determined to form by
the mergence of preganglionde branches ariginating from
the 13th-14th interganglionic cormectioninl cadaver, the
15-16thintergangionic connectionin 5 cadawvers and 17,
thoracal sympathetic ganglion in 2 cadavers (Fig 2 and
Takle 13, The nerve was observed to extend in
caundovertral direction and pass the daphragm. M
splavwlndcws minot was detected to merge with I
splepachngcns mog of it all of the ex amined cadavers, at the
lewel of the 17 and 12th thoracal vertebe ae and the origin
of th. peoas major and minoe. The two netves were
detected to run along for an approximate distance of
46 mim atd to enter the abdominal cavity between crira
diaplragmatics, located at the level of the 158th thoracd or
1 gt Tt bar wettebrae. This common root was determined
to give off a small branch for gandida supr arenalis after
a 23 mim course and toterminate at ganglia celiaca.

Truncus sympathicus was observed to form an oval
shaped enlargement at the lewel of the 16 and 17th
intercostal space prict to passing the diaplwagm. The
approcitate length of the erlargement was detected to be
27 mm andthe width measared at the widest locati o was
measredas 4 mm. Two small branches were determined
to merge with the erlargement of truncus sy pathi cus.
Oine of these branches was detected to run dong with a.
intercostalis which extends within the indicated space.
This nerve was detected to have a diam eter of 1.5 mm and
the length from the orign to the enlargement of tancus
sytmpathicus was meamwed as 11 mm. This small
branch was observed tobe one of the branches forming
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Fig. 3: Oiigin poirnts of preganglionic fitees stemuming from thoracal sympathetic ganglia for N splavckyicis major,
minor and imus a rght side in donkeys., a-N splacimicus major, b N splanchyicus minot, oM splaycingcus

s, d-Troncus snpathicus, g-geaglion celiaca

N splavchricus minor. Similardy, the other small beaach
was found to be one of the Wwanches forming M
splavelpiicus minoe, to stem near the origin of m. psoas
major andmince at the level of the 17th thoraca vertebra
atud to extend to the crandal in caudoventral direction The
diatmeter andlength of thiz small bratch wasmeasredas
2 and 12 mm, respectively. N splawcleious minor that
joine the erlargement of tunois sypmpathicus, was
detertmined toleave the enlargemert at the candal endand
to joitn N splavefricus major at the lewel of the 17th
wettebra and pass crura diaphragmatica in the form of a
oot ih o poot.

I splepwcFpaicus imus was determined to exist in only
3 of the & examined cadavers The nerve was ohserved to
otiginate from the 18th thoracal sympathetic ganglion
atud to join the caudal of the comum on root formed by W
splanciyreus major and minot at a distance of 14 mm in
crandowventrad divection and 21 mm cramdal to the
diaptragm. This nerve was also determined to join the
cotm ot root and to nan alongto ganglia celiaca

The right sid e: Inthe examined cadavers N splarcinreus
major was determined to originate from the 13, thoracd
sympathetic  ganglion in 2 cadawvers, the 13-14th
irtergangdionic commection in 3 cadawvers, the 14-15th
interganglionic commection and the 17-18th intergang
lionic commection in 2 cadavers (Fig 3 and Table 17 The
approwitmate length of N splackericus major up to the
diaphragm wasmessured as42-146 mm. N splarcinicus
major was ohserved to leawe truncus sy pathious after
receiving fitwes stemming from the 13th thoracd
sympathetic ganglion at the origin and fibres originating
from the l4th thoracal sympathetic ganglion at an
approximate distance of 41 mm to the poird it leaves
truncus sympathdcus. An enlargemert was cheerved o

the poirt of mergence nea the arigin of M psoas major
and mince. The approximate length and width of this
etl atgetn et was measured as 34 and 4 mum, respectively
N splawchricis major was determined to pass the
diapleagm after this enlargemert and to terminate by
joiting garglia  celiaca, located ‘tbetween aorta
descendens  and M psoss major and minor  at
appr cecimoabelwthe mid-poit of glandula suprarenalis at
a distatice of 24 mm to the diaplragm. [t was also
detected to give off a amall branch for glandula
supt &t enalis price to merging with ganglia celiaca,

N splanchricws minor was determined to form by
the mergence of tranches originating from the 14-15th
irterganglionic commection in 5 cadawers, the 17-1%2th
irterganglionic connection in 2 cadavers and it was
abzent in one cadaver (Fig 3 and Table 171 These
branches were determined to urite with M splareingows
major atd to reach chwa displragmatica after an
approximate distance of 42 mm it all of the examined
cadavers. N splewlmicus minot was observed to
tertninate by joiting ganglia celiaca, as a comtmon root
with W splavckpiics meot, after passing the diaphtagm.

N splepackpricus imus was foundto exist odyin 4 of
the 2 examined cadawers. The nerve was ohserved to
originate from the 12 thoracd sympathetic ganglion in
2 cadavers and the 18th-1. L. irterganglioric connection
in 2 cadavers (Fig 3 and Table 17, In one of the
cadavers, N splanckeicus imus was observed to join
N splepiclpiicus minor after a crandoventral course. This
cotniton root was cheerved to join N splachedcas major
atwd pass the diaphragm inthe form of a common root. On
the other hand the fnerve was detected tojoin at the point
of mergence of N splackeicus minot and major and to
reach the diaplwagm at an gpprorimate distance of 40 mm.
These common roots were determnined to end at ganglia
celiaca,
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DISCUSSION

As also reported in previous studies carried out in
different animal species and in humans (Craigie, 1969;
Evans and Chrstensen, 1979, Krolikowska and
Zavodnials, 1979; Tsomura et al., 1985; Langelfeld, 1988,
Langelfeld, 1990, Arinci and Elhan, 1995; Chung, 1995;
Naidoo et al., 2001; Turkmenoglu and Dursun, 2001,
Bozkurt et al., 2003; Duzler et al., 2003), in the present
study, the greater splanchnic nerve (N. splanchnicus
major) was determined to originate from the truncus
sympathicus, just cranial to the diaphragm and prior to its
entrance into the abdominal cavity, but at different levels,
in donkeys.

The origin of the greater splanchnic
(N. splanchnicus major) in donkeys was determined to be

nerve

situated much more caudal than reported by Dursun
(2000) for equidae and to have limits extending from the
12-13th thoracic mterganglionic connection to the 16-17th
thoracic mterganglionic connection.

Contrary to studies carried out in (McLaughlin and
Chiasson, 1990; Dursun, 2000, Duzler et al., 2003)
rabbits, cattle, horses, etc., the greater splanchnic nerve
(M. splanchmicus major) was determined not to receive
many branches and to originate from the truncus
sympathicus as a single branch, in compliance with
studies (Evans and Christensen, 1979; Turkmenoglu and
Dursun, 2001) conducted in dogs, sheep, etc. The
localization of this origin differed amoeng individuals and
the indicated nerve was determined to have its origin at
different levels of the truncus sympathicus in the
materials examined.

The course and termmation of M. splanchricus major
detected 1n this study, was n accordance with literature
(Evans and Christensen, 1979; Tsomwra et al, 1983,
Langelfeld, 1988; Langelfeld, 1990, Arinci and Elhan, 1995;
Chung, 1995, Taner, 1999; Turkmenoglu and Dursun,
2001; Bozlkwt et al., 2003; Duzler et ai., 2003). However, in
donkeys, the lesser splanchnic nerve (N. splanchnicus
minor), was determined to give off a branch to the
suprarenal gland (glandula suprarenalis) prior to reaching
the celiac ganglion (ganglion celiaca).

In this study, similar to the report of Dursun (2000)
for equidae, N. splanchnicus minor was determined to
form by the mergence of branches originating form the
14-17th thoracal sympathetic ganglia. However, m one
material, on the right side, the indicated nerve was
determined to have its origimn much more cramal to
the limits reported and to originate from the 13-14th
thoracic interganglionic connection. The nerve was

determined to originate much more caudally and beyond
the reported limits on the left side in 2 materials, at the
level of the 17-18th thoracic interganglionic connection.
Furthermore, in one material, the lesser splanchnic nerve
(N. splanchnicus minor) was determined not to exist on
the right side.

Similar to the report of Duzler ef al. (2003) for a
rabbit, m cadavers in which N. splanchricus minor
was determined to follow a course in association with
N. splanchnicus major both on the right and left sides,
the nerve was detected to terminate at ganglia celiaca.
In donkeys, similar to the greater splanchnic nerve
(N. splanchnicus major), the lesser splanchnic nerve
(N. splanchnicus minor), was determined to give off a
branch to the suprarenal gland (glandula suprarenalis)
prior to reaching the celiac ganglion (ganglion celiaca).

The passage from the diaphragm m the form of a
common root and the ramification for glandula
suprarenalis prior to termination at gangla celiaca, of
N. splanchnicus major, minor and if existent imus was
found to be in accordance with literature (Isomura et al.,
1985).

This study was aimed at the determination of the
origin, formation and course of splanchnic nerves and
differences related to these nerves between the right and
left sides in cadavers as well as variations in the examined
material.

REFERENCES

Arna, K. and A. Elhan, 1995, Anatomi. Ikinei Cilt, Giines
Yayinevi, Ankara, pp: 239, 247.

Bozkurt, EU., I. Kurtul, A. Cevik and N. Dursun, 2003.
Origin, Course and Distribution of the Major and
Minor Splanchnic Nerves in the Dog. Ind. Vet. T.,
80: 800-803.

Chung, K. W., 1995. Gross Anatomy. 3rd Edn. Mass
Publishing Co. Egypt, pp: 135.

Craigie, EH., 1969. Bensley’s Practical Anatomy of the
Rabbit. 8th Edn. University of Toronto Press.
Toronto, pp: 37.

Dursun, N., 2000. Veteriner Anatomi-III. Birinci Basim,
Medisan Yayimevi, Ankara, pp: 137.

Duzler, A, N. Dursun, A. Cengelci and A. Cevik, 2003.
The Origin and Course of the Greater, Lesser and
Least Thoracic Splanchmc Nerves i New Zealand
Rabbits. Anat. Histol. Embryol., 32: 183-186.

Dyce, KM., W.O. Sack. and CJ.G. Wensing, 2002.
Textbook of Veterinary Anatomy. 3rd Edn., Saunders,
AnTmprint of Elsevier Science, Philadelphia, pp: 320.

1085



J. Anim. Vet Adv., 7 (9): 1081-1086, 2008

Evans, HE. and G.C. Christensen, 1979. Miller’s Anatomy
of the Dog. WB. Saunders Company, Philadelphia,
pp: 1048-49.

International Commitee on Veterinary Gross Anatomical
Nomenclature (ICVGAN), 2005. Nomina Anatomica
Veterinaria. 5th Edn. Hannover, Columbia, Gent,
Sapparo, pp: 140.

Isomura, G., S. Iwata, Chiba, M. and N. Shimizu, 1985.
Constitution of the Greater Splanchnic Nerve in the
Rat. Anat. Anz., 159: 159-171.

Krolikowska, M. and R. Zawodniak, 1979. Variation of
origin of Major, Minor and the Lowest Splanchnic
Nerves in Man. Folia Morphol. (Warsz. ), 38: 341-346.

Langelfeld, M., 1988. The roots of the splanchnic nerves
of the rabbit. Polskie Archiwum Weterynaryjne,
28:1-2.

Langelfeld, M., 1990. The roots of the splanchnic nerves
of the coypu Polskie Archiwum Weterynaryjne,
30:1-2.

McLaughlin, C.A. and R.B. Chiasson, 1990. Laboratory
Anatomy of the Rabbit. 3rd Edn. McGraw-Hill Higher

Education. Wm. C. Publishers. USA, pp: 24.

Naidoo, N., P. Partab, N. Pather, J. Moodley, B. Smgh and
K.S. Satyapal, 2001. Thoracic Splanchnic Nerves:
Implications for splanchnic denervation. J. Anat.,
199: 585-90.

Taner, D., 1999. Fonksiyonel Néroanatomi, Ikinci Bask.
METU Pres, Ankara, pp: 239.

Turkmenoglu, 1. and N. Dursun, 2001. Koyunda Nervus
splanchnicus Major and Minor Uzerinde Makro-
anatomik Calismalar. Vet. Bil. Derg., 17: 109-110.

108¢



