
*Topic 1:Introduction.

· The nervous system:Anetwork of Billions of nerve cell linked together in a highly
organized fashion to form the rapid control center of the body.

· functions --sensation:stimuli/Receptor
↳ Integration:processing & interpretation of sensory information -- response.
↳ Reaction (motor):- muscles or glands via neurotransmitters.

·Nervous Tissue (Histology):- highly cellular

ispesLNeurons:functional, X divide, long lived,metabolic activity, Electrically exertable.↳Neuroglia:- supportprotect, Divide, smaller, a types-84 CNS:-oisdo,Astro,epidy,Microglia
↳ 2 CNS:- schwann, satellite.

· functional classification of Neurons
↳ Sensory (Affrent):Dorsal (posterior) root.
↳ Interneuron
↳motor zeffrent):-Ventral (Anterior) root.

·Terminology
1) White matter:- (Axons), aggregation of axons (mylinated & unmylinated)
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Tracts:- Bundle of processes in cNS (no cT1.

Ganglion:cluster of nerve call bodies in PNS.

cortex:-cluster of nerve cell bodies in CNS, notsourronded by white matter).

· organization of Nervous systems-31 spinal nerves & 12 cranial
sensory /motor↳embryology-soincrearambient somatic/Autonomic

↳Hindbrain(R):pons + medella +cerebellum.

· first order neuron.receptor-a spinal cord
·second order neuron:- spinal cord ->Thalamusamodulation
~third order neuron:- Thalamus- Cortex

Motor upper motorneuroncerebruminascene
motor preganglionic neuron

IAutonomicCanglionic neuron -Lateral hornSyrahthat's· postganglionic neuron



· External Anatomy of spinal Lord: -through vertebral
canal (foramen magnum -- (2) (L-22), 42-45 cm

· Regions (Segments).-8C, 127,52,55, 1 cocygeat
· All are mixed, not uniform in dramiter

↳cervical enlaugment-> upper limb
↳ lumbar enlaugment ->Lowerlimb.

·conus medullaris:Tapered interror end [Conical structure).
· cauda equina:-spinal nerves extendry informerly from cones

medullars (lowers of the canal).

· meninges:-conective tissue membranes
↳Dura matter.Outermost, foramen magnum-Se
↳fillum terminate externum:-closed caudal end is anchored to coccyx.LaArachnoidweb,Adheres to inner surface of dura matter.

↳pia matter.-where to surface of spinal cord & Brain.
↳fillum terminate internum
↳ Denticulate ligament:- spinalard +arachnoid +inner surface of the dura matter.

· spaces
↳Epidural: - Between Dura matter & wall of vertebral canal, Anesthetics& Lat-fille
↳subdural space:-Serous flind.
↳ subarachnoid:-Between pra matter& Grachnard, Lumber puncture (L3-(u).

·spinal cord segment
↳ segments of the spinal cord are not in line with corresponded
vertebrae & increases as we go downward.↳ Root increase in lenght as you go downward. (spinal nerve lenght).
↳ Every spinal nerve emerges from the spinal column through the

↳ vertebral foramen under it corresponding vertebra.
first I cervical nerves pass above their corresponding vertebrea.



*Topic:Discs

· Herurated Disc CRuptured/slipped):Leakage of the gelatinous nucles
pulposus through anulus fibrosis of Intervertibral disc.
· InterventAral dric-outer Anules Cibrosis

↳Inner nucleus pulposus
· Most common:posterolateral (Thinner annulus fibrosus (, 95% in L4ILs or 15/s,mre

· Dermatome:Area of skin that relyon specific nerve connections on spinal cord.
· myotome:Agroup of muscles which is innervated by single spinal nerve root.

· common lumbar disc problems.:- Esenitivity to sensory (bin motor).

·Tests<

thepatient
to stand on his

Heels I

Ask the patient to
stand on his tiptoes.

· Major symptoms of disc herniation.
↳ Low Back pain:- meningeal branch.A Branch from the spinal

nerve that supplythe Dura matter.↳s · pain is diffused due to overlappingdermatomes. -
I traight leg Raise test(SLR):- flexion--Sciatic nerve pulling.
↳MRI

a

·cross section of spinal cord.
↳2 sulcus--Anterior median fissure.

↳ posterior median sulcus.↳3 horns (arcy)->Anterior (ventral).- Motor
Lateral:Autonomic

↳ ↳ posterior (dorsal):- Sensory
Column -Anterior funiculus.

funiculus
~↳.punterateratorGuneu!ntere

↳ central canal:-(St. ↳ posterior



*Topic 3:PMLP & LPT

I posterior white column-medial lemniscal pathway.
↳Modality(/- D,12;)--Discriminative touch sensation:Vibration.

↳Receptor :-Mos L conscious proprioception:- muscle joint sense (inanticipation
+ of Receptors except free nerve endings.

↳ Ast neuron:-Dorsal root ganglion:Assend ipsilateral to lower medulla oblongata.
↳2nd neuron-- Dorsal column nuclei --Lateral nucleusgracillis (fasciculus gracilis:- interiortoTy,LowerI L ↳ cell body 2nd N ↳.medial nucleus concate(fasciculas currents.Superior toTo (upper).

Internal Arcuate libers:- crossto opposite sideI ↳Medial Lemniscus/Lemniscal Decusation:To the thalamus.
->3rd neuron->Thalamus (upL:- ventroposterolateral nucleus):-cell body of 3rd N.

↳Internal capsule↳ ↳corona radiata.
Termination:- primary somesthetic Area (5):- postcentral gyrus in parital lobe.

↳>3a:Spinal spindles

I ↳ 2:Golgitendon & Joint
↳3611:-cutaneous (meissner/merkel/pain &temp).

-> fibers..Ax&AB:fast fibers.

2 Lateral spinothalamic tract
↳ modality:pain & Temperature
↳Receptors:- free nerve ending.
↳ 1st neuron:-Dorsal root ganglia.
↳.2nd neuron:-posteriorgray column (substantia gelationosainnte):-cross opposite side to

anterior horn-> assends contralateral as lateral spinothalamictract.↳3rd neuron:- ITalamus (vpL)-Internal capsule-> corona radiata.
↳Terminationwarmaresomesthetic Area(s):

- Area 3

! ↳ Reticular formation:- slow pain, awareness or conciseness of pain (theare),
↳ cingulate gyrus:interpretation of the emotional aspect of pain.
↳Insular gyrus:-parn from internal organs (vesrialpain)& Autonomic response.

fibers
tofastpainamines.Asedelt?GreenLnexed Laminea:Lamina1+ Lamina 2 (substantiagelationssa) + Lamina 5.

> posterolateraltractofhissaver(notnesteryinthesamesesmenother segmentthe
· projects up or down across one or two spinal segments.



A topic :pain/spinofectal/spinocerebellar.

· Referred pain mechanism (convergence theory).
↳ pain referred because the information from

multiple nociceptor aftrents (visceral&skin) converge
onto individual spinothalamic Track neurons (2nd).
visceral
-spinothalamictrack -a Brain

skin--(2nd order N)

· The brain therefore interpresents the information
comming from visceral receptors as having
arisen from receptors on the skin.

· pain control in CNS

If Gating theory- where the pain fibers enter the CNS, inhibitory
may occur by AB fibers (Large) carring information of non-
painful touch & pressure.

#) Descending control of pain (our analgesic system).
spinoreticular fibers Is periaqueductal gray (in mid brain"around cerebral aqueduct)
-Exitatory neurons 1.Nucleus raphe magnus (NRM,part of Reticular formation)-a serotonin
-> Inhibitory neurons erete, enkephalis & endorphis (morphine-like).- Substantia gelatinosa (LaminaI & II).

#1) Locus coeruleus (Pons):- Directly inhibit substantia gelatinosa neurons.

3 Anterior spinothalamic Tract:overlap with lateral spinothalamic Tract.
↳modality:crude touch & pressure.
↳2nd neuron:-nucleus proprins:- Lamina 3 & 4:have many internurous.
↳Termination:- primary somesthetic Area (s) only.
↳ others:Similar to lateral spinothalamic tract.

a spinotectal tract:-
· Tectum: - posterior aspect of midbrain -- 4 colliculi (2 superior/2 inferior)Laassends: - close to lateral spinothalamic tract.
↳Terminate:Superior colliculus.
↳ function:Spinovisual reflex (head,neck, eyeball movement to site of stimuls).



· Spinal Leminiscus:Ant & lateral spinothalamic spinotectal tracts. (in medulla).

5 posterior spinocerebellar tract.
↳modality:-muscle & joint sensation:unconscinous proprioception
↳1st neuron:- terminates in Dorsal nucleus of Clark's (lamina 7):fibers from lower part-
↳. and neuron:- assends on the same side in the posterolateral partof lateral column.
↳Termination:- cerebellar cortex:through inferior cerebellar peduncle.

6 Anterior spinocerebellar tract.
↳ modality & Ast neuron:- same as posterior spinocerebellar tract. Double↳ Indorder
-aMajority:cross to opposite side in the contralateral column (crossing

↳ ↳MinorityA:-assed in the lateral colum of same side
Termination:- cerebellar cortex:through superior cerebellar peduncle.

· Lamina 7-Interomedio -Lateral nucleus:preganglionic fibers of

↳ sympathetic (T,-22).
Interomedio - medial nucleus:-visceral pain all over the spinal cord

Ant & posterior↳Borsal nucleus of clark's:-(28-L2 or Ti-Ly, it's notpresent in
A

spinocerebellar s the segments lower than 13-(H), unconscious proprioception.

· Revision for Rexed Laminae

· Lamina 1 & 2 (substatia gelatinosa) + Lamina 5:- pain & Temp.
Lateral spinothalamic tract.

· Lamina 3 & 4 (nucles proprius): - having many interneurons.
Anterior Spinothalamic tract.

·Lamina 6:-in cervical & lumbar enlargements
& Receives provioception.


