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Pleny a prostory
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Fic.112. Section through adult human spinal cord at level of C7-CS. Weigert’s myelin stain. Pho-
tograph. On the right side the cell groups (1-10) and fiber tracts are diagrammatically indicated. I,
cellulae posteromarginales; 2, substantia gelatinosa;3, nucleus proprius cornu dorsalis; 4, nucleus retic-
ularis; &, Clarke’s column; 6, nucleus cornucommissuralis posterior; 7, nucleus intermedio-medialis; 8,
nuecleus cornucommissuralis anterior; 9, nuclei motorii mediales: 10, nuclei motorii laterales; L.sp.th.,

.

lateral spinothalamie tract; R.sp., reticulospinal fibers; V .sp.cer., ventral spinocerebellar tract.




Nc. proprius — (lamina IV.-V.) tr. spinothalamicus, tr. spinotectalis, tr. spinoreticularis

Nc. Thoracicus posterior (Stillingovo— Clarkeovo jadro) —(lamina V. — V1.)

Tr. spinocerebellaris posterior (T 1 — L 3)

Tr. spinocerebellaris anterior (L 1 -S 5)

Abb, 3-19 Einteilung der Grauen Subs
des Riickenmarks, Querschnitt.
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Zakladni typy neuroni v misni Sedi
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Lumbar segment

Radix posterior

vldkna z radix posterior se
rozdéli do dvou sméri :

a) Zadni miSni
provazce

b) Misni Sed’

A

7.50a~c The pattern of degeneration of nerve fibres and their terminals,
demonstrated with the Nauta-Laidlaw technique in the ipsilateral half of
the spinal cord at various segmental levels, five days after surgical division
of the sixth lumbar dorsal spinal nerve root of the cat. A the fifth
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Transverse section through dorsal funiculi of feline cervical spinal
rd, after unilateral dorsal column section at a more caudal level. Note
terograde Wallerian degeneration of ascending nerve fibres: degene-
ting myelin sheaths are stained black by Marchi technique. (Provided
Dr. E. W. Baxter, Dept. of Biology, Guy’s Hospital Medical School.)




Aa - svalova vieténka,
Slachova vreténka

AB - kozni
mechanoreceptory

Ad a C - nociceptory

Fig. 4.10. The terminal regions of the dorsal
root fibers in the cord. The thickest myelinated
fibers (A«, from muscle spindles and tendon or-
gans) end in the deep parts of the dorsal horn and
partly also in the ventral horn. Thick, myelinated
fibers from cutaneous mechanoreceptors (AB)
end in laminae 11I-V1. The thinnest myelinated
and unmyelinated dorsal root fibers (Aé and C)—
many of them leading from nociceptors—end in
laminae I, II, and parts of V. Based on experi-
ments with axonal transport of tracer substances.




A-delta

Fig. 4.17. Signal transmission from nocicep-  the opposite thalamus (spinothalamic neurons).
tors in the spinal cord. The terminal region of  Note that lamina II (the substantia gelatinosa) re-
thin dorsal root fibers leading from nociceptors,  ceives many C fibers, but the neurons of this lam-
and the position of cells sending their axons to  ina do not send their axons to the thalamus.




Draha zadnich miSnich provazcu usporadana podle: Kahlerova pravidla

DORSAL COLUMNS
Gracile fascicle

\

Somatotopické usporadani drah,

Cuneate Tr. spinothalamicus
fascicle Discrimina- Tract of
i tion of touch Lissauer
Joint sense
‘ t Vibration? &
\ /
Temperature
Fen Touch .
Fig. 4.15. Somatosensory pathways
ANTEROLATERAL Spinothalamic and Position and segmental arrangement ir
FASCICLE spinoreticular tracts  the spinal cord white matter.

Funk¢ni usporadani drah
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Draha zadnich miSnich provazci

Tr. Spino — bulbo — thalamo-
corticalis

Fig. 4.13. The dorsal column-medial
lemniscus pathway. This i1s the main
pathway for transmission of signals
from low-threshold mechanoreceptors.
Fibers leading impulses from mechano-
receptors in the face join the medial
lemniscus in the brain stem.




Lemniscus medialis a tr. spinothalamicus

Spinal nucleus of
trigeminal nucleus

Periaqueductal

Spinothalamic gray matter
fract
Spinothalamic Medial
tract lemniscus
Red nucleus
Leg
Arm
Leg
Substantio
nigra

Fig. 4.16. Somatosensory pathways. Position and somatotopic arrangement in the
medulla and the mesencephalon.
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Sensitivni misni drahy (vzestupne)

> Anterolateralni system

> Tractus spinothalamicus — spinalni
: , , ganglia — lamina I, II; IV . X - tr.
> Lemn|Skovy SyStem Spinothalamicus — nc. VPL, ncc.
Intralaminares, ncc. Posteriores — tr.
Thalamocorticalis

> Draha bolesti, tepla a chladu (ostra,
rezava, pronikava bolest)

> Tractus spinoreticularis —spinalni
ganglia — lamina V. a VII.- zkriz. i

> Draha — diskriminaéniho, nezkriz. — RF prodlouzené michy a
vibraéniho a dotykového Giti sosty (ediglnf jadra) — Tr

thalamocorticalis. Zkrizena slozka

vede bolest, tupou, pomalou, Spatné

lokalizovanou. Nezkrizena slozka -

AASRF

> Tractus spinotectalis — vede do tekta
signaly dotykoveho Citi

> Tr. Spinobulbaris — tractus
bulbothalamicus x (lemniscus
medialis (nc. VPL) — tractus
thalamocorticalis (area 3,1,2)



V.SP.C.

Cervical enlar‘gement

Second cervical
Fia

138, Transverse scetions of a human spinal cord which had been erushed some time previously
in the lumbo-sacral region. Weigert’s myelin stain. Photographs. d.sp.c., dorsal spinocercbellar
tract; f.g., fasciculus gracilis; Lsp.th., lateral spinothalamic tract; v.sp.c., ventral spinocerebellar tract.
In the dorsal column the progressive diminution of the degenerated area is due to the passing into the
gray of the short and medium ascending

arms of the lumbo-saeral dorsal root fibers. Also the progres-
sive inerease of normal fibers, next to the dors

al horn, is due to the addition of ascending arms of dorsal
root fibers entering the cord above the injury.




Fasciculus cunealis 2 7" ¥ ~—. _~Fasciculus graciis
o L - ]
, !

Dorsal spino-

cer‘eti@![cr {9 . \ .\ | ; C 2

Ventr. spino

| ateral sping-
cerebellar tr.

thalamic tr.

Fia. 142, Section through second cervieal segment of a human spinal cord which had been erushed
some time previously in the lower cervieal region. Weigert’s myelin stain. Photograph. Owing to
the highlevel of the injury, practically all the fibers of the spinocerebellar and spinothalamie tracts have
undergone degeneration; also all ascending root fibers in dorsal column exeept those of dorsal root fibers
which have entered above the upper level of the lesion (about CG6). Py, aberrant pyramidal fibers; X7,
root fibers of spinal accessory nerve.



Motoricke misni drahy (sestupne)

> Korove — tr. corticospinalis

> Kmenove — tr. reticulospinalis, tr.
\estibulospinalis, dale tr. tectospinalis, tr.
Interstitiospinalis, (tr. rubrospinalis)
Medialni a lateralni system



Fasciculus septomarginalis
Fasciculus cuneatus Fasciculus gracillis Fasciculus

proprius . . . X
5 —_— Fasciculus interfascicularis
orsolatera

tract of
Lissauer

Raphe spinal and
hypothalamospinal

fibers
Lateral
Dorsal i i
. corticospinal
spinocerebellar tract

tract

Ventral
spinocerebellar
tract
Medullary
reticulospinal
tract

Sl

Medial

Spinothalamlc and = ‘ longitudinal  pontine
spinoreticular tracts lectospinal fasciculus

Ventral tract
corticospinal
tract

Spino-olivary and

spinotectal tracts Vestibulospinal tract

reticulospinal
tract
Interstitiospinal and

solitariospinal tracts

Figure 5-9. Major tracts of the spinal white matter at midcervical level. Ascend-
ing tracts are on the left; descending tracts are on the right.
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PFiny fez michou s vyznafenim uloZeni sestup-
nych @idnich drah (schematicky).

i - tr.corticospinalis lateraxis (zkfiﬁenyl.

2 - tr.rubrospinalis, 3 - tr.reticulospinalis,
4 - tr.vestibulospinalis, 5 - tr.tectospinalis,
6 - rr.corticospinalis ventralis (anterior -
nezk#iZeny), 7 - tr.interstitiospinalis




Obr. 78.:

Zakonteni vléken lateralniho (a,b) a ventro-

medidlniho (c) systému sestupnych midnich drah.
a - tr.corticospinalis lateralis (zkfiZeny) a
jeho terminace v midni 3edi, b - tr.rubro-
spinalis, ¢ - ventromedidlni systém sestupnych
miSnich drah a jejich zakonZeni v mid3ni Sedi
(srovnej s obr. 75). ~

Schematicky podle Lawrence a Kuyperse




Prébdh viéken tr.corticospinalis (pyrsmidové
dréhy) hemsisférou (capeula interna), mezkovym
kmenem & michou. DK, T, WK - vlékna vystupujici
z motorickych koerovych okrské pro dolni konéeti~
nu, trup & hoerni konZfetinu, CI - capsula interna,
GP - globus pallidus, LM - lemniscus medialis,
MES - mesencephelon, MO - medulla oblongsta, MS -
medulla spinalis, RC - nc.caudatus, OI - oliva
inferior (caudslis), P - putamen, PV - pons Va-
roli, R - nc.ruber, SN - subst.nigre, TCSA -
tractus corticospinalis anterior (nezkiiZeny),
TCSL - tractus corticospinalis lateralis (zkri-
Zeny), TH - thalemus :




t.: Pridb&h a zakon&éeni vlsken pyramidové drahy
v mige opice (makakus).
Levy sloupec - po koagulaci motorického korového
okrsku pro horni kon&etinu, v&tdina vldken gyra-
midové drahy konéi v cervikalnich segmentech,
Pravy sloupec - po koagulaci korového okrsku pro
dolni kon&etinu kon&i v&tdina vlaken v lumbsl-
nich a sakralnich segmentech




: Schema prdbdhu a zakondeni jednotlivych sloZek
pyramidové drahy. 1 - zki#iZend slozka pyramidové
dréh; (tr.corticospinalies lateralis), 2. 2 3. -
nezkiZené sloZky pyramidové dréhy. Vldkna zkii-
2ené sloiky kon&i v pFedaich misnich rozich, v
zona intermedis midni 3edi a pifi bszi zaednich
misnich rohf. Vladkna nezk*iZené sloZky kon&i v
medidlni &ésti prednich midnich rohd.



Kmenové motorické
drahy:

Tractus tectospinalis

(Tractus rubrospinalis)

Schema po&atku a prGb&hu tr.rubrospinalis (TRS)
a tr.tectospinalis (TTS) mozkovym kmenem a mi-
chou.

CS - colliculus superior (cranialis), GM - cor-
pus geniculatum mediale, MES - mesencephslon,
MO - medulla oblongata, MS - medulla spinalis,
R - nc.ruber, SN - substantia nigra
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Loss of pain and
temperature

Loss of vibration and
proprioception;
weakness, increased
tone and reflexes

FIGURE 10-29

Brown-$équard syndrome. Damage to the outlined area of the spinal
cord (in this example at C8) would affect the indicated tracts, caus-
ing ipsilateral spastic paralysis and loss of fine touch and proprio-
ception, and contralateral loss of pain and temperature beginning
one or more segments below the level of damage.
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Posterior cerebral artery
Superior cerebellar artery
Basilar artery

Anterior inferior
cerebellar artery

Arteriae
spinales

Posterior inferior
cerebellar artery

Anterior spinal artery
Vertebral artery

Anterior segmental
medullary arteries

Ascending cervical
artery

Deep cervical artery

Subclavian artery

Anterior segmental
medullary artery

Posterior intercostal artery
Pial plexus

Major anterior
segmental medullary
artery (artery of
Adamkiewicz)

Posterior intercostal artery

Anterior segmental
medullary artery

Lumbar artery

Anastomotic loops to
posterior spinal arteries

Cauda equina arteries

Lateral sacral
arteries

Anterior view

Thoracic
vertebrae

Lumbar
f vertebrae

> Sacrum <

Posterior view

Posterior inferior cerebellar artery
Posterior spinal arteries
Vertebral artery

Posterior segmental

medullary arteries

Deep cervical artery

Cervical vertebrae

Ascending cervical artery

Subclavian artery

Posterior segmental
medullary arteries

Posterior
intercostal arteries

Posterior segmental
medullary arteries

Anastomotic loops to
anterior spinal artery

Lumbar arteries
<

Lateral
sacral arteries

Note: All spinal nerve roots have
associated radicular or segmental
medullary arteries. Most roots have
radicular arteries (see Plate 165). Both
types of arteries run along roots, but
radicular arteries end before reaching
anterior or posterior spinal arteries;
larger segmental medullary arleries
continue on to supply a segment of
these arteries




Dermatomova
mapa

Dermatomes

SEE ALSO PLATES 465, 525; FOR MAPS OF CUTANEQUS NERVES SEE PLATES 20, 455, 457-459, 461, 464, 520-524

Schematic demarcation of dermatomes
(according to Keegan and Garrett)
shown as distinct segments. There is
actually considerable overlap between
any two adjacent dermatomes. An
alternative dermatome map is that
provided by Foersler (see References).

Levels of principal dermatomes T10 Levalatiirbilici

C5 Clavicles T12 Inguinal or groin regions
C5,6,7 Lateral parts of upper limbs 11,2,3,4 Anterior and inner surfaces of lower limbs
C8,T1 Medial sides of upper limbs 14,5, S1 Foot
Thumb L4 Medial side of great toe
Hand $1,2, L5 Posterior and outer surfaces of lower limbs
Ring and little fingers Lateral margin of foot and little toe
Level of nipples Perineum




