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Autonomic Nerves in Neck

Laryngopharyngeal sympathetic branch

Internal carotid nerve External carotid artery and plexus
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BepxHun WenHbIn y3en

CpeaHuii WenHbI y3en

[M03BOHOYHbIV y3€en

LldenHo-rpyaHon y3en



1. BepxHum wenHbin y3en. OT Hero oTxoaaT Takne HepBbI
(coaep)xaT MOCTraHrIMOHapHbIE BO/IOKHA):

- BHYTPEHHWUWN COHHbI HEPB, OT HErO OTXOAUT rNyboKUK
KaMEHMUCTbIM HEPB 1 (POPMUPYET NELLEPUCTOE CMINIETEHNE;

- BHELWWHWE COHHbIE HepBbI, 0blliee COHHOEe criieTeHne (NMpUHMMaeT
yyacTtme B 06pa3oBaHnUM COHHOro Knybouka);

- SIPEMHbIN HEPB;
- FOPTAHHO-TNIOTKOBbIE BETBU;
- BEPXHUN LLENHBIN CEPAEYHbIN HEPB;

- cepble BETBY, KOTOPblE COEANHAIOT BEPXHWUN LLEVNHBIN Y3€en C TpeMms
NEPBbLIMU LLUENHBIMW CMTIMHHOMO3rOBbIMW HEPBAMK, BNyXXAaoLWLUM
HEPBOM U AnadparMOBbIM HEPBOM.



CpenHun werHbin y3en. OT HEro oTXoaaT:
- CPeIHWUN LLENHbIA CepAeYHbIN HEPB;
- coeamHuTenbHble BeTBu K IV-VI (nHoraa VII) wenHbIX CMTMHHOMO3rOBbIX
HEpBOB.



LLIbINHO-rpyAHON (3BE344ATHIN, HMKHUW LENHbIN) y3en. OH
06pa3oBaH CNUSAHMUEM HMXKHENO LLUEMHOIO Y3na C BEPXHUM IPyAHbIM
Y3/I0M cuMnaTuyHoro cteona (75%), a 25% cywecTBYOT OTAENbHO.
OT Hero oTxoasT:

- HMXKHUM cep,u,equu‘/'l HepB.;

- MO3BOHOYHbIN HEpPB (MO3BOHOYHOE CM/IETEHNE MO3BOHOYHOM
apTepun);

- MOAKNIOUYMYHag neTns (NOAKNIUYNYHOE CrISIETEHME OAHOUMEHHOM
apTepun);

- coegnHuTenbHble BeTBU K VI-VIII wenHbIX CNMMHHOMO3roBbIX
HEepBOB



Autonomic Nerves in Head

Merve (Vidian) of pterygoid canal
Sensory root of trigeminal nerve (V)

Oculomotor nerve (lll)
Ophthalmic nerve (Y1)

Mator root of trigeminal nerve (V)
Ganglion of trigeminal nerve (V)
Internal carotid artery and plesus
Geniculate ganglion
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Facial nerye (V)
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Greater petrosal nerve
Glossopharyngeal nerve (IX)
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Deep petrosal nerve

Mandibular nerve (V3]
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Internal carotid nerve
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Masociliary nerve

Sensory (nasociliary) root of ciliary 0angli

Ciliary ganglion
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PEeCHMYHbIN y3en

Kpnno-HebHu y3en
Short ciliary nerves

ot of ciliary ganghon

YwHow y3en

~ bGapabaHHas cTpyHa

Middle meningeal
artery and plesus

BepxHuiA WenHbIA y3en

Pterygopalatine ganglion L,
lNogyentocTHOM y3en

Superior laryngeal nerve (cut)

Superior cervical

™ Greater and lesser palatine nerves
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sympathetic ganglion

Internal carotid artery and plesus

Carotid branch of
glossopharyngeal nerve (IX)

Carotid sinus
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Facial artery and plerus

| '\
Cervical sympathetic trunk ||
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Superior cervical cardiac
branch of vagus nerve

Common carotid artery and plesus
Superior cervical sympathetic cardiac nerve

" Inferior alveolar nerve

Submandibular ganglion
Pharyngeal plerus

External carotid artery and plesus

Lingual nerve

Matillary artery and pleus
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Ciliary Ganglion
Schema

Short ciliary nerye

Ciliary ganglion BepxHuit 6yropok

Parasympathetic [oculomatao of siliary gangii MapacMMnaTMyeckmmn
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Thoracic part

1st thoracic sympathetic trunk ganglion of spinal oord

ympathetic

(Gray ramus communicans : A
presynaptic cell
—— Presynaptic White ramus communicans g bodiesin
} Sympathetic fibers “ interomediolateral
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J— mephc } s T1spinal nerve ‘q’)

nucleus (lateral
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¥
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Pterygopalatine and Submandibular Ganglia
Schema

Lingual nerve
Matillary nerve [V2)
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TPONHWNYHBIN y3€en
Kpvno-HebHun y3en

TPOVHWYHbBIA HEPB
BepxHee COHOOTAENUTENBHC

4p0
BonbLION KaMEHUCTbIN HEPB

bapabaHHas cTpyHa

BepxHui LenHbIN y3en

Moa4entocTHOM y3en
BHyTp. coHHas apT.

BHelwHaa coHHas aprT.
Teno cuMnat. KNeTKu

[MperaHrn. cmMnaTt. BOJIOKHO



Otic Ganglion

Schema
Mandibular nerve (V3)

Otic ganglion

Ophthalmic nerve (V1)
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Lesser petrosal nerve
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Lingual nerve
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External carotid artery
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; — BepxHuiA WenHbI y3en

ngual nerve
Submandibular ganglion

CMMNaTUYHbIA CTBOJ

Autonomic Nervous System
General Topography
Internal carotid nerve and plexus Oculomotor nerve (IIl)
Facial nerve [".fll] Ciliary ganglion
Glossopharyngeal nerve (K] o ™ L8 f % -Prerygopalatine ganglion
Yagus nerve [X] “ Otic gangllon
Superior cervical sympathetic ganglion
C4 spinal nerve ~ ‘Lk
Middle cervical sympathetic ganglion
Vertebral ganglion l « “Pharyngeal branch of vagus nerve
Cervicothoracic (stellate) ganglion ,’!q Superior laryngeal branch of vagus nerve
Sympathetic trunk ‘:-.Oﬂﬂ \,“ Recurrent laryngeal branch of vagus nerve
Superior cervical (sympathetic) cardiac nerye ,,'." e N \@ Superior cervical cardiac branch of vagus nerve
Middle cervical (sympathetic) cardiac nerve < :’ \“ o Inferior cervical cardiac branch of vagus nerve
Inferior cervical (sympathetic) cardiac nerve < ‘p . Thoracic cardiac branch of vagus nerve
Thoracic (sympathetic) cardiac nerves<" s ' S’g \‘} Cardiac plexus
itercostal nerve (ventral ramus of T6 spinal nerve}”™ '; « \ Pulrnonatg plexus (anterior portion)
Bth thoracic sympathetic ganglion e A Tior puimonary plesus
(Gray and white rami communicantes Esophageal plerus
Greater splanchnic nerve _~Thoracic aortic plexus Bprom HOM y3en
Lesser splanchnic nerve - —Anter :
(conHeyHoe cnneTeHHNs)

Celiac ganglion "% .' = sterioryvagal trunk
Least splanchnic nerve - F o ~Celiac trunk and plexus 1 Y,
: el epXHU BpPMXKOBUN y3en
Aorticorenal ganglion Superior mesenteric ganglion Bep P y
Lumbar splanchnic nerves petiormesentetic-atterand ple HVOKHUIN BpUOKOBUIA Y3€en

Intermesenteric (abdominal aortic) plesus
™ Inferior mesenteric ganglion
~~Inferior mesenteric artery and pleus- BepxHee noa4vpeBHoe

uperior hypogastric plesus CcrniieTeHune
Parasympathetic branch from inferior
hypogastnc plexrus to descending colon

lllll Lt A ﬁ”)KHee noﬂqpeBHoe

~Rectal plesus
Nyesical plexus ¢[I€TEHNE

" Inferior hypogastric (pelvic) plesus

~Prostatic pleus j_‘ N;.f:‘v'
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Sacral splanchnic nervesy
Pelvic splanchnic nerves [sacral
parasympathetic outflow)

Sciatic nerve ‘
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e Nympathetic fibers
=== Parasympathetic fibers




.
Autonomic Nervous System BHYTpU4EpenHble o
Note: Blue- shaded
areas indicate zones < Pe b S
of parasympathetic WAL -
outflow from CNS “Ciiaru aanali
Oculomaotor nerve (Il Ciliary ganglion . a3HAY Kene3a
Facial nerve (V) Intracranial vessels A T
Glossopharyngeal nerve (I¥) . Ege. AIYEHO N
Medulla oblongata o B i ;
Vagus nerve (X) terggopa atine ganglion
Parotid glands
Greater splanchnic nerve Otic ganglion
Sublingual and submandibular glands
Lesser splanchnic nerve Peripheral cranial and facial vessels
Least splanchnic nerve i i EPAEHHOE ETE
Laryng, trachea, bronchi and lungs
Lumbar splanchnic nerves. 1 Pulmonary plesus
Sweat gland Cardiac plexus 5DI0 0 o
: Heart
: ) p Celiac ganglion
Peripheral blood vessel \ ! \o+ : Stomach
! e TAWN Aorticorenal ganglion
[ AN \ . Bep op OB
oy P R Bile ducts Pancreas
Arrector (smooth) T A : ;
muscle of hair follicle e 20X 7 | N\ N esenteric ganglion BOUBKOE
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Ntote; Ab°"|° th'lie f"““"'ets a“rle Shl°""“ A\ S 7= Inferior mesenteric ganglion
ROTI BRI RIS A ‘. ] .; Intermesenteric pleus
e : : stines
Hupogastric %" | " T BepxHee noabpio
Sympathehcﬁbers nerves — 4‘.—‘] :“ i r= Supenorljlgpogasknc p.lexus.
. A ‘ e Descending colon  Sigmoid colon
) Pt Sacral A Hect_um : ce MOA6DI
Imtsfm g splanchnic 72 - =—Inferior hypogastric pleus
P“"VmP‘Mﬁhm T e o ) o' Urinarybladder  Prostate
Presynaptic —— fi‘ * Pelvic splanchnic External genitalia
Postsynaptic ====-= <o nerves rI s
An 1 1 e 4' /’
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Cholinergic and Adrenergic Synapses
Schema

Internal carotid nerve Glossopharyngeal nerve (IX]

SI3MKO-rNOTOYHbIN HEPB

i Parotid gland -
e G... : BbITAHYTbIN MO3r
Medulla oblongata | Y ”
s traches bronohi-and ung bnyxparowmn Heps
vays e ] Heart LLIEMHbIA CUMMNATUYHBIN Y3€en
Cervical sympathetic ganglia
. Striated muscle
(Gray ramus communicans ’ :
. White ramus communicans
W \ Sweat glands

. NI . Hair follicles I pyAHue cermenTe!

Thoracic part of spinal cord
Peripheral arteries

BptowHon y3en
Celiac ganglion

i& Visceral arteries

s : : Gastrointestinal tract
Suprarenal gland “’Q/ — T
Upper lumbar part of spinal cord‘ l o :

Superior mesenteric ganglion

MOACHWYHBIN CerMeHT

HwxHuiA 6pukoBUiA y3en

Pelvic splanchnic nerves

Inferior mesenteric ganglion &
' i MoueBOii My3blpb

Sacral part of spinal cor

C Cholinergic synapses

A Adrenergic syrapses
Sympathetic fibers Parasympathetic fibers Somatic fibers  m—
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KpecTLoBbI CErMEHT

Urethra
Prostate




Autonomic Nerves and Ganglia of Abdomen

Right sympathetic trunk '
w Anterior vagal trunk

Thoracic duct —— N — - .
. - ol -Posterior vagal trunk
Right greater and lesser — | | : T
splanchnic nerves " . I ¢ Leftgastric artery and plesus
Riight phrenic nerve . 8 Lot greater splanchnic nerve
Inferior phrenic arteries and plesuses - NN T I ganglia
Right greater and lesser P e G T P T T — BpIOLIHbIE Y3/Tbl

splanchnic nerves

Common hepatic artery and plegus ' . ;
x : R =—Superior mesenteric ganglion and plesus
Right suprarenal plexus =70 e~ : .
G gl X Left aorticorenal ganglion

Rght aorticorenal ganglion =" ) e L e C/IMMATUYHbIi1 CTBON
- i e ] - v Impatne K >

Right least splanchnic nerve - { : g

Right renal artery and plesus

Right sympathetic trunk

BepxHuin 6pvxoBuI y3en

MexbpbhkeeyHoe crneTeHne

HuxHuniA 6prxkoBuin y3en
White and gray rami communicantes

Cisterna chyli (chyle cistern)

Gray ramus communicans
3rd lumbar ganglion of
sympathetic trunk ganglion

2nd and 3rd lumbar splanchnic nerves

Right ureter and plegus
Right testicular (ovarian) artery and plegus

dth lumbar splanchnic nerve
15t sacral ganglion of sympathetic trunk

Gray rami communicantes

Inferior mesenteric artery and plesus

b Left commoniliac artery and plesus

Superior rectal artery and plexus

Superior hypogastric plesus

Internal and external iliac
arteries and plesuses B

BepxHee HazbpioLLIHOE CreTeHNE

Right and left hypogastric nerves to ﬁ WKHee Ha/ibpIoLIHOe CrineTeHue
inferior hupogastric (pelvic) plexus



Nerves of Small Intestine

Hepatic branch of anterior Anterior vagal trunk
vagal trunk (courses in lesser

omentum removed here)

) ; ' \\ Recurrent branch of left inferior phrenic
Posterior vagal trunk o

' ’ \ artery and plegus to esophagus

Inferior phrenic arteries and pl N u

nferior phrenic arteries an p.exuses " \ Greater splanchnic nerves HeDBbl TOHKOMN KULLIKM
Hepatic plexus <Y ‘

{ ) o e B Cehac branches of anterior
Right gastric artery and plesus (cut) { T -

BptowwHble y35bl (CrneTeHune)
Lesser splanchnic nerves —a ' :=_ o, Left gastric artery and plesus

e N Cellacganglaanpexus .
Gastroduodenal artery and plesus | g VOOV (4 _ AOpPTO-MOYEYHNE Y3/Tbl

- AL e BepxHun 6pvxoBuni y3en
Intermesenteric (aortic) plesus 5. - Rl N ’ [ enteric-gangli

S " MexxbpbhkeeyHoe crifieTeHne
Inferior pancreaticoduodenal < L) b Least splanchnic nerves
arteries and plesuses oy

Middle colic artery and plexus (cut) . 3 ; r\\ *‘ Superior mesenteric artery and plesus
-‘ /.W .&\\

, e bpuxoBu BeTBU
Jt;w't\\ T

eocolic artery and plesus
uva \

7 ' \ , ‘ X h‘ uper ior mesenteric artery and plexus
J 4 '\\\9’ \“-;

Mesenteric branches
. -‘l * f/\ ‘ a/ 'g

i ;l  of mesenteric plexus
’ﬁ‘ ul

AL

Right colic artery and plexus

Peritoneum [cut edge)

esoappendit (contains appendicular artery and nerve pletus) é;gmi ’



Anterior vagal trunk and hepatic branch

Celiac branches of anterior and posterior vagal trunks g He DBbl TONICTO l‘/JI KULLUKU
Right inferior phrenic artery and pleus Posterior vagal trunk

Marginal artery and plesus

Celiac ganglia and plesus s b& e
Right greater splanchnic nerve @ /
: ' .";* ,~Leftinferior phrenic artery and plesus
Right lesser and least splanchnic nerves

Left gastric artery and plexus
Right aorticorenal ganglion

\ SN -~
, o WA PR N1 BptowwHble y3nbl (CnneTeHne)
Superior mesenteric ganglion & A AN N ,f W

7 ) iy i prarenal ples A ;
WSS TR TS A  /\OpTO-MoYeYHNe y3u
Middle colic artery and plesus A s 1 d

Left lesser and least
splanchnic nerye

BepxHuin 6pnxkoBuUn y3en

' , m o i W BV CAT T Left aorticorenal ganglion
Inferior pancreaticoduodenal oy \WRIRL PR EVIMI‘IaTVIl-IHbIﬁ CTBO/T
anteries and plesuses T VAU TR Left renal artery and plesus
Right colic artery and plesus " W e Leftlumbar sympathetic trunk
lleacolic artery and plexus e o7 O \ st left lumbar splanchnic nerve
‘ g/ I Intermesenteric (aortic) plexus
Cecal and appendicular " AN aft colic artery and nlen
arteries and plesuses : ; 1}; N \j X g BepxHee noa4vpeBHoOe CrijieTeHne
Right internal iliac ) \
artery and plexus (cut) R
Sacral sympathetic trunk - ' il N \ R Al e e
Right sacral plesus : e ] s W VA R : HukHee nog4ypeBHOE CrnjieTeHne

Peluic splanchric nerves T R 1 | (A4 e - Superior hypogastric plesus
Middle rectal artery and plerus ' Yo ) Superior rectal artery and plesus

Right inferior hypogastric (pelvic) plesus 4 e /Y Right and left hypogastric nerves

Rectal plesus
Yesical plexus

Urinary bladder etves from inferior hypogastric (pelvic) plexuses to sigmoid :1' /
Rectosigmoid artery and plesus  colon, descending colon and left colic (splenic) Hexure @Hovartis



Autonomic Reflex Pathways

Schema ABTOHO
-~ Spi ) qanglion
Aok | Posterior (dorsal] 00t Thoracic part of spinal cord
2 g = ‘ BCTB
I :
OMO
T, | .
v Anterior ventral root
Spinal nerve to vessels cPax COCA
o and glands of skin .
_ — beas coef
(Gray ramus communicans — ! i , ,
' J ’ Meningeal branch to spinal
; _ . meninges and spinal
White ramus communicans —= : ; - nato
andleast) splanchnic nerves arises from spinal nerve)
(Ganglion of sympathetic trunk Stretch (distention)
»]0),0 O
{ L
! \ - Vagus nerve (]
Pain
§ y C Al
\\\ 4 A
'Y
3 . Enteric plesuses of qut DA
Ganglion of sympathetic trunk DEP Op
1
| Celiac ganglion
( L
\\/ Superior mesenteric ganglion
Sympathetic fibers ~ Parasympathetic fibers  Afferent fibers —— I3
Presynaptic —  Presynaptic —— Antidromic —— 4 W
Postsynaptic === Postsynaptic ===~~~ conduction
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Innervation of Kidneys and Upper Ureters VHHEDBALIMS NOYeK
Schema [lopcanbHoe SApoX napu Y.M.H.

Nucleus of solitary tract Dorsal vagal nucleus Y,
2 bnyxpatowmn Heps
1 TMedulla oblongata
Vagus nerve (X) — Descending fibers
Gray 13Mus communicans Spinal sensory (dorsal root) ganglion

Ascending fibers

¥ - 5 ‘
3 -
¥

% g Wt
Yentral ramus of T10 (intercostal nerve) — - Q 2

White ramus communicans Spinal cord segments T10- L1

(Fanqglia of sympathetic trunk v
e Lesser splanchnic nerve AopTO-MnoYeyHNN y3ern

Least splanchnic nerve "y
C [NoyeyHun ysen
1st lumbar splanchnic nerve \
Superior mesenteric ganglion
BepxHee noa4vypeBHOE CrIeTeHNE

, N P Borticorenal ganglion
4  Renalartery, ,/
b - plewusand | Intermesenteric plesus

< ganglion
1 Superior hypogastric plexus
sympathgﬁcﬁhm | HuxHee nogypeBHOE CrIeTeHne

Presyaptic —— 4
Postsynaptic =«=-=-== Sacral plesus

Presymphc R Pelvic '
2 splanchnic

Hupogastric nerve

Inferior hypogastric

(pelvic) plesus 4 ﬂ/&iy’"
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Innervation of Male Reproductive Organs ViHHepBaLma MyXX.Nox.
Schema OPLdHOB

Sympathetic trunk and ganglia jac gangli BploLLHblE CMMMATUYHBIE Y3/Tbl

Greater splanchnic nerve (T5-9) Superior mesenteric ganglion

Gray ramus communicans at TH Left aorticorenal ganglion BepxHu no6 pm>xoBu " y3en

YWhite ramus communicans at TH

Lesser splanchnic nerve

R oo P HuxHMIA 6pukoBUiA y3en
) Inferior mesenteric ganglion
Least splanchnic nerve

Upper lumbar splanchnic nerves

Grauramuscommunicansatw La # '. | . [NlogypeBHblE HEpPBblI OT OAHONMMEHHOIO
Testicular artery and plesus ; 7 cnneTeHund

iperior hypogastric plexus

Ductus (vas) deferens and plesus H i
__~~-Hupogastic nerves

'9‘ CeueMuxypoBe CrieTeHus
( "/ A"Y . Pelvic splanchnic
Yesical plexus //’ " / - : erves (nervi erigentes)

?.
2 . . ).,_ \ v ( ¥ M \ ‘\
Inferior hypogastric (pelvic) plesus ‘, J‘& " l ‘ 0.\\ Sacral plesus

,/ \ 3 Dorsal nerves of penis
\ n

Pudendal nerve

[lpeacTaTenbHOE CneTeHue

Prostatic plesus

Epldldymls
(Greater and lesser cavernous nerves

— Presynaptic — Presynaptic
=== Postsynaptic === Postsynaptic

Testis

i
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Innervation of Urinary Bladder and Lower Ureter
Schema

NHHepBaumsg Moy

Gray ramus communicans at L1 ny3blpA
Yentral root Renal ganglion Celiac ganglia

1st and 2nd lumbar
Dorsal root N splanchnic nerves

\ a2 o~
G =\
Spinal ganglia = - \\f" b
&..‘_/""“' | - Renal artery and plesus
: - A g MepenHuii KOpeLLoK

&_@,-_5_- d I\ 3a4HNIN KOpELLIoK

Superior mesenteric ganglion BprowHue y3nm

st qangiion AOpTO-NOYKOBUIA y3€en

Lumbar part of spinal cord
2nd lumbar spinal nerve
White ramus communicans at L2

CMMNaTUYHbIA CTBON

Sympathetic trunk

Sacral splanchnic nerves from sacral sympathetic

trunk to inferior hypogastric (pelvic) plesus Superior hypogastric plesus

‘ .
Ascending fibers —— l F:esrcsendlng . ~Hupogastric plexus
Sacral part of | B, ‘ol Inferior hgpogastr.ic (pelvic) plexus
~ \ r N = o\ 3 L, “‘,\'.'.‘.‘5' 2
Gray ramus Q—’;/A\ RO, w71 Urinary bladdes MWXHEee noaypeBHOE
communicans — &a - g £ /Prostaticplerus WG [SyIa1S
ats3 4 i
ibathbptill  (CiMNaTUYHbIE BOMOK
perineal membrane
Sympathetic fibers : in deep perineal
~— Presynaptic i KpecTuoBast 4acTb cn
" Pl Sacral piexus Pudendal nerve  Bulbospongiosus muscle Oy
Parasympathetic fibers . : i (Mapacumn. BonokHa)
. Pelvic splanchnic nerves (nervi erigentes) ol \F :

=== Postsynaptic — Somatic efferent fibers — Afferent fibers ®Novartis




ABTOHOMHAA HEPBHAA CUCTEMA

CuMnaTtuyeckas HEPBHA CUCTEMA

LieHTpanbHbI oTAEN

CMNaTUYECKUI CTBOJ

BepxHuiA, cpeaHuin n
HVXXHWUIA WbIAHBIE Y3/bl

LLInnHO-rpyaHON
[pyaHbIe Y3/bl
(10-12)

[osACnYHbIE Y3Nbl
€)

Kpecuosble y3nu (3)

HenapHblii
KOMYEKOBbIN Y3€er

Kon4yekoBble HEPBbI

[lapacnmnaTnyeckas 4yacTtb

MNepudepnyecknn otaen

CuMnaTuyeckme Hepsbl [MpoMeXyTouHble HepBbI CnneteHuns
COHHble,
SApeMHbIN, BHYTP., U NOAKNIOUYNYHbIE,
HapYy>XHbI COHHBbIE. NO3BOHOYHbIE
CrnneTeHus.
HW>XHWIA LeHbIN
4 'pyaHoe
y-PACIHEIN W aopTasibHoe
MO3BOHOYHbLIE HEPBbI cniieTeHue
'pyAHble cepaeyHble,
bptoLH
NbOro4HbIE, (c%ﬁHel?l-?oe)
NULLEeBOAHbIE, NOYeYHble et il
BETKN
[MosiCHUYHbIE HepPBbI
BepxHee
6proLwHoe
cnyeTeHune

HwkHee 6ptolwHoe
(TasoBoe)
CnieTeHne



