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Sensory Ascending Spinal Tracts

Please view our Editing File before studying this lecture to check for any changes.
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https://docs.google.com/presentation/d/1zHrbVvovKY0lGbOycITFqoig6qjfsi2AoJUTEhHuXw0/edit?usp=sharing

Objectives

By the end of the lecture, the student will be able to:

v’ Define the meaning of a tract.

v’ Distinguish between the different types of tracts.

v’ Locate the position of each tract.

v’ Describe the sensory pathway.

v’ Identify the different sensory spinal tracts and their functions.
v’ Identify the course of each of these tracts.

v’ Know some associated lesions regarding the main tracts.



o The grey matter of the spinal cord is
completely surrounded by the white
matter

o The white matter of the spinal cord
consists of Ascending and Descending
Nerve Fibers.

o It is divided into Dorsal, Lateral & Ventral
Columns or Funiculi.

o White matter tracts: bundles or fasciculi of
fibers that occupy more or less definite
positions in the white matter.

o They have the same Origin, Termination
and carry the same Function.

Dorsal funiculus B f Dorsal median
\ sulcus

Lateral

—— Dorsal horn
funiculus -, /
|

— Lateral
hom

- Ventral
horn

Ventral 3
funiculus 41—

Central canal
Ventral white

commissure —/ —— Ventral median fissure

Fasciculus cuneatus

Fasciculus gracilis

Posterior spinocerebellar

Lateral spinothalamic
Lateral corticospinal
Anterior spinocerebellar —

Anterior corticospinal

Spinotectal Reticulospinal

Vestibulospinal

Anterior ]
spinothalamic



White matter tracts are classified into:

1. Short Tracts; intersegmental or propriospinal.

o Fibers occupy narrow band immediately
peripheral to the grey matter (fasciculus
proprius).

o They interconnect adjacent or distant spinal

segments and permit intersegmental
coordination.

Ascending tracts Descending tracts

Fasciculus gracilis ‘\ Medial longitudinal fasciculus

Spinothalamic tract inal tract

2. Long Tracts; divided according to function into:

(a) Ascending (sensory or afferent).
(b) Descending (motor or efferent).

They serve to join the brain to the spinal
cord.

Anterior white Descending tracts

commissure

Ascending tracts

Dorsal | Fasciculus gracilis
white

column| Fasciculus cuneatus

Lateral

. reticulospinal tract
Posterior p

spinocerebellar tract Lateral
corticospinal
Anterior

N tract

spinocerebellar || |
tract Rubrospinal tract
Lateral Medial
spinothalamic reticulospinal tract
tract

3 Anterior
Anterior — corticospinal tract
spinothalamic
tract Vestibulospinal tract

Tectosninal tract




Ascending Tracts;

o Carry impulses from pain, thermal, tactile, muscle and joint receptors to the brain.
o Some of this information eventually reaches a conscious level (at the cerebral cortex),

o Wwhile some is destined for subconscious centers (e.g at the cerebellum).

Ib (to RSCT)
orsal spinocerebellar tract (DSCT)




Pathways that carry information to a conscious level share certain common characteristics:

o There is a sequence of Three Neurones between the peripheral receptors and the
cerebral cortex. (for the information/signal to reach the brain it has to relay/synapse in 3 neurons)

Primary
somatosensory
cortex (S1)

The main fiber remains on the ipsilateral side of
the cord and terminates in synaptic contact with
the second neurone which lies either in the
spinal grey matter or in the medulla oblongata
of the brain stem.

The axon of the second order
neurone crosses over
(decussates) to the opposite side
of the CNS and ascends to the
thalamus, where it terminates.

Thalamus
(VP nucleus)

The axons of the first-order neurone or 5o
primary afferent neurone) enters the
spinal cord through the dorsal root of a
spinal nerve and its cell body lies in the
dorsal root ganglion.

/5\ Medulla

Medial
lemniscus

® o The third-order neurone has
: : its cell body in the thalamus.

L uuvisai

o Its axon passes to the
somatosensory cortex of the
parietal lobe of the cerebral
hemisphere.

Spinal cord



Three major* pathways carry sensory information:
1. Dorsal (Posterior) column (divided into Gracile & Cuneate fasciculi) — Carry conscious

2. Anterolateral pathway (Spinothalamic) — sensation therefore
they will follow the
3. Spinocerebellar pathway »Carries subconscious sensation. same pathway we

discussed in the

, previous slide
Fasciculus cuneatus

Posterior column pathway

Fasciculus gracilis

Dorsal Dorsal root
root
ganglion
Posterior spinocerebellar tract | | gpinocerebellar
Anterior spinocerebellar tract | Pathway
V(;:ggtal Lateral spinothalamic tract Spinothalamic
Anterior spinothalamic tract ||Pathway

*We will also discuss 3 minor ways: spinotectal, spino-olivary, and spinoreticular.



Sensor homunculus
of left cerebral
hemisphere

1. Dorsal Column (8

. Ventral nuclei \_ £ s 5 "' z S -
o Contains two tracts; ‘z R = =
: - | O & e
* Fasciculus Gracilis (FG) & > =/
 Fasciculus Cuneatus (FC) . Midbrain
. . . . NS _ Medial
o Carry impulses concerned with proprioception T recieis] ~ lemniscus
(movement and joint position) , discriminative touch e i
from ipsilateral* side of the body. gracilis and | Spinal cord
cuneatus | Dorsal root

o Contain the axons of primary afferent neurons that
have entered cord through dorsal roots of spinal

', _ganglion
nerves. /

Fine touch, vibration, pressure, and proprioception
sensations from right side of body

DCML

Pathway Fascic_l{lus Wh /Ch /'5
o £ ok medial/lateral?
* Fasciculus Gracilis contains fibers that are received at Sp‘"‘t’r‘aec'tm"”\/ Cuneatus
sacral, lumbar and lower thoracic levels, y W supplies the
\lateral upper limbs
* Fasciculus Cuneatus contains fibers that are received at Pty Wwhich are lateral
upper thoracic and cervical levels. e to the lower
— spinocerebellar [ limbs therefore
cuneatus is
Gracilis 2 Ground (lower limb) lateral and

Anterior Extra

Cuneatus > Cervical (next to upper limb) © teachmeanatomy spinothalamic gracilis is medial
ra



Leg area

Sensory cortex
Cerebral hemisphere

1. Dorsal Column

Arm area

Caudate nucleus
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o Fibers of the first order neurons ascend without o
interruption where they terminate upon 2nd
order neurons in nucleus gracilis and nucleus
cuneatus (in the medulla). it I

Crus cerebri

o The axons of the 2nd order neurons decussate
in the medulla as internal arcuate fibers. £
and ascend through the brain stem as Medial
Lemniscus.

Nucleus gracilis

,‘ﬁ ‘?"i'

Internal arcuate

\

fibres = “’l o

. \ ,.'L, A

Medial lemniscus \ v.
K

Pyramid

wviedulla

o The medial lemniscus terminates in the ventral
posterior nucleus of the thalamus (3rd order A
neurons), which project to the somatosensory é--‘

N

cortex (thalamocortical fibers) .

cord



Tabes Dorsalis

o A late manifestation of
syphilitic infection on the CNS.

o Affects the lumbosacral dorsal
spinal roots and dorsal
columns of the spinal cord.

o Leads to loss of proprioception
which is manifested by a high
Step Page and unsteady gait
(Sensory Ataxia).

Identifying gait abnormalities

SPASTIC GAIT SCISSORS GAIT PROPULSIVE GAIT WADDLING GAIT

by

]

Subacute Combined
Degeneration of the spinal
cord

o A systemic disease results
from B12 deficiency

o It produces Sensory Ataxia

o Lateral columns are also
affected (combined) causing
weak and spastic limbs

o It is completely recovered
by proper treatment with
B12.

Subacute Combined Degeneration

Dorsal Column

Lateral
Corticospinal
Tract

Anterior
Corticospinal
Tract

Multiple Sclerosis n

ﬁjﬂ\ laill 11:15

o An immune disease affects
specifically fasciculus
Cuneatus of the cervical
region. Leads to loss of
proprioception in hands
and fingers (Asteriognosis)

Main symptoms of

Multiple sclerosis

Central: L \
- Fatigue Visual: TR
- Cognitive - Nystagmus N I
impairment - Optic neuritis -
- Depression - Diplopia "
- Unstable mood Speech: l.q
- Dysarthria /
Throat:——————————1
- Dysphagia 22
Musculoskeletal: | fd— 2
- Weakness
- Spasms
- Ataxia

Sensation:
- Pain

- Hypoesthesias
- Paraesthesias

Bowel: 1
- Incontinence AN/
- Diarrheaor |

constipation

Urinary:
5 |nconlm
- Frequency or :

retention


https://www.youtube.com/watch?v=4H_2JRRzha4
https://www.youtube.com/watch?v=yzH8ul5PSZ8

2. Spinothalamic (anterolateral) Tracts

o The spinothalamic tracts contain axons of
second-order neurones, the cell bodies of
which lie in the contralateral * dorsal horn.

o Located lateral and ventral to the ventral horn.

o Carry impulses concerned with; pain and
thermal sensations (Lateral tract) and Non-
Discriminative touch (crude) and pressure
(Anterior tract), from the contralateral side.

o In brain stem, the two tracts constitute the
Spinal Lemniscus (recall the medial lemniscus).

o Information is sent to the primary sensory
cortex on the opposite side of the body.

*ipsilateral: on the same side of the body.
contralateral: on the opposite side of the body.

internal capsule

Fasciculus cuneatus

Posterior spinocerebellar

Lateral spinothalami
Lateral corticospinal

Anterior spinocerebellar Rubrospinal
Anterior corticospinal

Reticulospinal

Vestibulospinal

Anterior
spinothalamic



2. Spinothalamic Tracts

Sensory homunculus of

; Lateral Spinothalamic Tract
= left cerebral hemisphere
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Anterior Spinothalamic Tract

e Neurone I: Small cells in the g Neurone I: Medium sized cells in
/‘ A 1 1 . .
\\ Mickeain dorsal root ganglia. O | the dorsal root ganglia.
S
\| . Q .
| — Neurong Il: Cell§ of = | Neurone II..
easeyeer substantia gelatinosa of ™ | Cells of main sensory nucleus or
Laterel spinothalamic trct Rolandi in the posterior horn. % (nucleus proprius).
JINGN Neurone lllI: Cells of (VP*) S | Neurone lll: Cells of VP* nucleus
k%\\r“a / QJ
. = . nucleus of the thalamus. = | of thalamus.
Pain and temperature sensations
from right side of body

Fibers arising from Substantia Gelatinosa & Nucleus Proprius decussate in

the Anterior White Commissar and ascend as Spinal Lemniscus

Sensor homunculus
— of left cerebral

Midbrain &
\

Medulla
oblongata | |
Spinalcord} \
“ [~ Anterior

spinothalamic
tract

Crude touch and pressure sensations
from right side of body




2. Spinothalamic Tracts
Lesions

o Itis selectively damaged in Syringomyelia

o The central canal becomes enlarged forming a
cavity compressing the adjacent nerve fibres

o Fibres serving pain and temperature are damaged
as they decussate in the ventral white commissure
close to the central canal causing selective loss of
pain and temperature in the upper limbs
(dissociate sensory loss)

o Light touch and proprioceptive sensations are
retained.

o Joints of the limbs become disorganized without

discomfort (Charcot's joint). (the joint looks misshapen
but does not cause pain)

Figure 5-17. Syringomyelia involving the cervicothoracic portion of the spinal cord.



3. Spinocerebellar Tracts

o The Spinocerebellar system consists of a sequence of
only two neurons;

* Neurone l:Large cells of dorsal root ganglia.

* Neurone ll: cells of the nucleus dorsalis; Clark's
nucleus (column) .

o Two tracts: Dorsal &Ventral

o Located near the dorsolateral and ventrolateral
surfaces of the cord

o Contain axons of the second order neurons

o Carry information derived from muscle spindles, Golgi
tendon and tactile receptors to the cerebellum for the
control of posture and coordination of movements.

Spinothalamic tract

Ascending tracts

Descending tracts

- Teclospinal tract

Ventral corficospinal tract

Medial longitudinal fasciculus

Lissaver's tract

Pontine reticulospinal
tract

Medullary
reticulospinal tract

Lateral
vestibulospinal tract



3. Spinocerebellar Tracts

Anterior

a
N A jﬂl Spinocerebellar pathway

| =

spinocerebellar— S | ,— Posterior

tract

| spinocerebellar tract

i J
"\ —

W/ a
~= Proprioceptive input from
Golgi tendon organs, muscle
spindles, and joint capsules

Ventral (Anterior) Spinocerebellar

o Present only above level
L3

o The cell bodies of 2nd
order neuron lie in Clark’s
column

o Axons of 2nd order
neuron terminate
ipsilaterally (uncrossed) in
the cerebellar cortex by
entering through the
inferior cerebellar
peduncle.

o Posterior spinocerebellar
tract convey sensory
information to the same
side of the cerebellum

©)

©)

Tract

The cell bodies of 2nd order
neuron lie in base of the dorsal
horn of the lumbosacral
segments

Axons of 2nd order neuron
cross to opposite side, ascend
as far as the midbrain, and then
make a sharp turn caudally (the
fibers cross the midline for the
second time) and enter the
superior cerebellar peduncle to
terminate in the cerebellar
cortex

So Ventral spinocerebellar tract
conveys sensory information to
the same side of the cerebellum

Anterior

N1 2.

J

o satn.. CEREBELLUM

__PONS

%(L \;Arbor vitae
,r ——
&

A
I

peiui)
3 /4 Spinocerebellar pathway
B/

N 2

§ SPINAL | | — Posterior
‘ CORD 1
.|| spinocerebellar tract

~====" Proprioceptive input from
Golgi tendon organs, muscle
spindles, and joint capsules



3. Spinocerebellar Tracts
Lesions

Friedrichs ataxia

o An inherited degenerated disease
o Affecting the spinocerebellar tracts

o Leading to incoordination of arms,
intense tremor, wide base reeling gait
ataxia

o It begins in child hood

o Wheelchair is bound by 20 years of age



Spinotectal Tract

o Ascends in the anterolateral part, in close association with
spinothalamic system.

o Primary afferents reach dorsal horn through dorsal roots and
terminate on 2nd order neurons

o The cell bodies of 2nd order neuron lie in base of the dorsal
horn.

o Axons of 2nd order neuron cross to opposite side, and project
to the periaquiductal gray matter and superior colliculus in
the midbrain.

o Involved in reflexive turning of the head and eyes toward a
point of cutaneous stimulation.

Extra

SEvEE yes Cerebral cortex

(postcentral gyrus)
2
\ >
s Axons of neuron s
/féxt
) l

S
in posterior limb of

Thalamus internal capsule

Internal capsule

Vent. posterolateral

Superior colliculus nucleus (VPL)

Midbrain

Wl 1 spinotectal tract

Anterior spinothalamic tract
and medial lemniscus

||||||||

Medulla he
‘‘‘‘
Nucleus gracilis
Medulla
Axon of neuron

decussating to ascend
in medial lemniscus

cum (o>

Axons of ascending fibers
in spinotectal tract

Collaterals of neuron I

Neuron I
Dorsal root ganglion cell

Tactile receptor \
(Meissner's corpuscle)

Axon of neuron crossing in
anterior white commissure to
scend in anterior spinothalamic

i i 4
Axon of anterior horn cell troc
terminating in motor end plates

e

=]



Spino-olivary Tract

O

Indirect spinocerebellar pathway

(spino-olivo-cerebellar) meaning it
connects the spinal cord with the cerebellum
but indirectly through the olivary nucleus

Impulses from the spinal cord are
relayed to the cerebellum via inferior
olivarv nucleus.

Conveys sensory information to the
cerebellum.

Fibers arise at all levels of the spinal
cord.

Contribute to movement coordination
associated primarily with balance.

Fasc. septomarginalis Fasc. gracilis

) . Fasc. cuneatus
Fasc. interfascicularis

Fasc. dorsolateralis
Lat. corticospinal tr. .

R Post. spino-
cerebellar tr.

Rubrospinal .
P! Lat. spino-

tract thalamic tr.
Ant. spino-
cerebellar tr.
Medullary

reticulospinal tr. “ISpinoolivary tr.|

f ) Spinotectal tr.
Vestibulospinal tr’

x . . Ant. spinothalamic tr.
Pontine reticulospinal tr.

Med. longitudinal fasc.

Tectospinal tr. Ant. corticospinal ftr.

Interposed
nuclei

/4 2 -
), Purkinje cell
\ s ="

Olivocerebellar
Inferior olivary fibers
nucleus

Red nucleus

%
X Rubrospinal
tract



Spinoreticular Tract

o Originates in the dorsal horn, and ascend in
the ventrolateral region of the cord

o Contains uncrossed fibers that end in
medullary reticular formation & both crossed
& uncrossed fibers that terminate in pontine
reticular formation, finally to the thalamus;
that activate the cerebral cortex

o Forms part of the ascending reticular
activating system

o Involved in perception of dull aching (slow
pain)

Superior colliculus

to intralaminar thalamic
nuclei and hypothalamus

Red nucleus

Midbrain

Inferior colliculus

Medial lemniscus

Pontine reticular formation
(nucleus reticularis
pontis oralis)

Collateral endings in
reticular formation

Trigeminal nerve

Pons .
Collateral endings in
reticular formation

r r s . 7 / ﬂ
Pont!ne reticular fovrpahon/J 7 Facial nerve

HGCIEUs Telicuins™
pontis caudalis)

Medullary reticular formation
(m.;cneus relvlmluu;ns

gigantocellularis) Y@ /" Descending nucleus and

v tract of trigeminal nerve

Medulla

Lateral reticular nucleus

Pontine reticulospinal fibers
Hypoglossal nerve

Ascending spinoreticular fibers I




=~ in the
close

part, in

system.
= Primary afferents reach dorsal horn
through dorsal roots and terminate on
2nd order neurons
= The cell bodies of 2nd order neuron lie
in base of the dorsal horn.
= Axons of 2nd order neuron cross to
opposite side, and project to the
pcrlaquldu al gray matter and
inthe
- Involvod in reflexive turning of the
head and eyes toward a point of
cutaneous stimulation.

Summary

Present only above level L3
* The cell bodies of 2nd order
neuron lie in Clark’s column
= Axons of 2nd order neuron
terminate ipsilaterally
(uncrossed) in the cerebellar
con.x by ont.rlng through the

Spinotectal Tract

» Posterior spinocerebellar tnet

the same side of the oorobnllum/
Spi
Tract

di of the cervical region
Leads to Iost of propﬂecoptlon in hands and fingers (astriognosis)

- o,

I In direct u;l;membol!ar pathway
AT T

ASP! 7 rom
the spinal cord are relayed to the " =
s ol Spino - olivary Tract

- Contains two tracts : FG&

cuneatus FC

- carry

d joil )
discriminative touch and han‘ of the crude touch
from ipsilateral side of the body
Contains the axons of primary afferent
neurons that entered cord through dorsal
roots of spinal nerves.
- Fasciculus gracilis contain fibers that
are ncoivcd at sacral, lumbar and lower thoracic level
fibers that
are rocolvcd at upper thoracic and cervical levels.
- fibers ascend without interruption where
they terminate upon 2nd order
in the
and nucleus cuneatus.
-the axon of the 2nd order neurons
decussate in the medulla as
internal arcuate fibers. And ascend
through the brain stem as
medial lemniscus.
- the medial lemniscus terminate in the ventral
of the
:sm order neuron, which project
to the somatosensory cortex
thalamocortical fibers

Dorsal column

The cell bodies of 2nd order neuron
lie in base of the dorsal horn of the
lumbosacral segments
= Axons of 2nd order neuron cross to
opposite side, ascend as far as the
midbrain, and then make a sharp
turn caudally (the fibers cross the
midline for the second time) and
enter the superior cerebellar
peduncle to terminate in the
cerebellar cortex
* So Ventral spinocerebellar tract
conveys sensory information to the
same side of the cerebellum

Ventral
(Anterior)Spinocerebellar

It is selectively
damaged in syringomyelia
The central canal becomes enlarged forming
a cavity compressing
the adjacent nerve fibers
Fibers serving pain and temperature are
as

tract region

A late of fs
on the CNS.
Affects the lumbosacral dorsal spinal roots
and dorsal columns of the spinal cord.
Leads to loss of proprioception which is
manifested by high step page and unsteady
58 gait ( sensory ataxia )

they d in the ventral
white commissure
close to the central canal
causing selective
loss of pain and temperature in the upper limbs
( dissociate sensory loss) Ilgm touch and

Jolms of the limbs bocomcs dlsorganlzod
t( 's joint)

Anterior spinothalmic tracts

Function:
- carries 1/2 crude touch (non discriminative )
& pressure to thalamus and sensory cortex
Neurons: 3 neurons
- neuron1 : medium sized cell in the dorsal root ganglia
- neuron 2: cells of main sensory

c ¥ ratiy to the S — = Fibers arising from subsla:(l;gelaltlnosa &
.‘:’"";'I‘l"'“ f’b;" arise at all lovels of The gray of the spinal cord is pletely sur ded by the white matter prop! in
the spi cord. Contribute to movement The white of inal cord of pory and " nerve fibers the anterior white commisar
\_ with Itis dlvid.d into I or i -neuron 3 : cells of VP nucleus of thalamus.
a
Bundiles or fasciculi of fibers that occupy more or less definite positions in the white matter.
1';::hm:jy°; (Sensory ascending spinal tract) White matter tract They have the same origin, termination and carry the same function
carry sensory information : e . N
-dorsal posterior column ( gracile & cuneate fasciculi ) a—r Classification of D ":)m Al {(motor ¢ eyl oF 4
7 p—— \ c
3 i e e They serve to join the brain to the splnal cord

=S Y —

L — Lateral Spinothalmic tract )
Spinothalmic tract )

The spinothalmic tracts contain axons N

1/ short tract: intersegmental or propriospinal)
Fibers band to the gray matter ( fasciculus proprius)
They interconnect adjacent or distant spinal segments
And permit i

Function:
- carries pain & temperature to thalamus
‘ebral cortex

of second order neurons, the cell bodies

of which lies in the contralateral dorsal horn
Located lateral and ventral to the ventral horn.

Carries impulses concerned with pain
and thermal sensation (Lateral tract)

and sensory area of the cer

Neurons: 3 neurons

- neuron 1 : small cell in the dorsal root ganglia

-neuron 2: cells of substantia gelatinosa
of rolandi in the posterior horn

and 1/2 non discriminative touch and
pressure (Anterior tract), from
the contralateral side.

- neuron3 : cells of (VP) nucleus of the thalamus .

Spinocerebellar Tracts

Subacute combined
degeneration of spinal cord

In !braln ""3',.7"::: tr:‘cu f Asyﬂomlc diunt result from B12 deficiency it produces sensory ataxi \
constitute the nal mniscus. z x 2 also weak and Ilmbs
Information is sent to the primary Ascending tracts : carry impulses from \ by prober with B12 =4

sensory cortex on the opposite
side of the the body

/" Originates in the dorsal hom, and )
ascend in the ventrolateral region of
cord

= Contains uncrossed fibers that end in
me dullary reticular formation & both
« crossed & uncrossed fibers that
terminate in pontine reticular
formation, finally to the thalamus;
that activate the cerebral cortex
= Forms part of the ascending reticular

pain, thermal, tactile, muscle
and joint receptors to the brain
Some of ti information eventually
reaches a conscious level ( at cerebral cortex )
While some is destined for
subcutaneous centers (e.g at the cerebellum )
Pathways that carry information to conscious
level share certain common characteristics:
there is a sequence of three neurons between
the peripheral receptors and the cerebral cortex
The axon of the second order
neurons crosses over (decussates)

The Spinocerebellar system
consists of a sequence of only two neurons;
« Neurone l:Large cells of dorsal root

nglia.
= Neuron li: cells of the nucleus
lis; Clark's
* Two tracts: Dorsal &Ventral

= Located near the dorsolateral and

ventrolateral surfaces of the cord

= Contain axons of the second order neurons

= Carry information derived from

Golgl and

activating system. To the opposite side of the CNS ey
» Involved in perception of dull aching And ds to the thal = i the
(slow pain) where it terminates. hr the control 0: posture and
- coor

Special thanks to Jawaher Alkhayyal!

The third-order neuron has its cell
body in the thalamus
Its axon p to the 1sory cortex
of the parietal lope of the cerebral hemisphere .

Lesion of the Spinocerebellar Tracts

- Friedrichs ataxia
= An
= Affecting the b tracts
* Leading to incoordination of
arms, intense tremor, wide
base reeling gait ataxia
= It begins in chilhood
* Wheelchair is bound by 20
years of age




1. Which of the following is a short white matter tract? M CQS 5. Multiple sclerosis affects which tract?

A- fasciculus proprius A- fasciculus proprius

B- fasciculus gracilis B- fasciculus gracilis

C- fasciculus cuneatus C- fasciculus cuneatus

D- fasciculus thalamus D- fasciculus thalamus

Answer: A Answer: C

2. Pathways that carry information to a conscious level have: 6. Spinothalamic tracts send information to primary sensory

A- 1 order neurons cortex on the of the body :

B- 2 order neurons A- same side

C- 3 order neurons B- opposite side

D- 4 order neurons Answer: B

Answer: C
7. The posterior spinocerebellar tract passes through:

3. The internal arcuate fibers ascend through the brain stem as: A- superior cerebellar peduncle

A- lateral lemniscus B- middle cerebellar peduncle

B- medial lemniscus C- inferior cerebellar peduncle

C- spinal lemniscus Answer: C

D- dorsal lemniscus

Answer: B 8. Which of the following is involved in the perception of dull
aching pain?

4. Tabes dorsalis is a late manifestation of which infection? A- spinotectal tract

A- Meningitis B- spino-olivary tract

B- Syphilis C- spinoreticular tract

C- Syringomyelia Answer: C

Answer: B
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