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Chapter 5 Gamma and alpha rigiditl' 

condit ions arc charactcri l.cd by hypertonia mainly in the anfiJ:ral'ity mllsc-
les, so the incrcast:d res istance to pass ive movements is 11ni-directional (i. e. 
it occurs during t:ithcr llcxion or extension of th i.! exam ined limb). It is 

(i .e. it increases with more rapid movt:ments or the 
limb), or the clas11-knife type (page 65), and is accompanied by exaggerated 
tendon j erks and freqllently also clonus (page 69). 

Alpha rigidity (= rigidity clinica lly) rcfi.:rs to musclt: s ti ffness that 
occurs as a resu lt of enhanced of the a/pita motor neurom e.g. in 
Parkinsonism . The!-.e conditions arc charactcri;ed by hypertonia in all 
muscles, so the increased resistance to passi\'e tnO\ ements is hi-directional . 
It is not velocity-dependent, not necessarily accompanied by hypcr-rencx ia . 
and is fe ll th roughout the \\'hole length of the mo\'ement ( lead-pipe 
rigidity) or it may be interru pted (= cogwheel ) rigidity (page I o:n. 

The follo wing tahlc differen tiates both types of rigidity : 

Gamma rigidity Alpha rigidity 

Cause Increased gamma discharge lm:rcascd alpha discha rge 

Muscles Antigrav ity muscles !\ 11 Ill USC k s affected 
Resistance to Uni-directional Hi-di rectional movement 

Type of rigidity Clasp-knife Lead-pipe or cogwheel 
Effect of Increases with velocity Not \ clocit y-dcpendent velocity 

Tendon jerks Exaggerated and clonus ot nt:ccssari I y exaggerated may also be present 
Common Upper motor neuron lesion Parkinsonism diseases and decerebrate rigidity 

THE DESCENDING (MOTOR) TRACTS 
The descending tracts can be classilicd into 2 system!'. known as the 

pyramidal and extrapyramidal systems. The neurons of these tracts arc 
called upper motor lteurnlts, and they terminate at the spinal motor neurons 
which arc ca lled the lower motor neurons. 

THE PYRAMIDAL SYSTEM 
This consists mainly or the corticospinal ami corticolmlbar tracts. 

(1) THE CORTICOSPINAL TRACT (= PYRAMIDAL TRACT) 
This tract performs the following functions main ly in the opposite side : 

:
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Chapter 5 The extrappramida/ Sl'Stem 

From the various nuclei in the brain stem. the various extrapyramidal 
tracts arise and descend in the spinal cord. where they tcnninatc at the spinal 
motor neurons. Some or the cortica lly-originating extrapyramidal fibres pro-
ject directly to lite red nucleus fllul reticular formation in the brain stem. 

PROPERTIES OF THE EXTRAPYRAMIDAL SYSTEM 
(I) Its origin is both cortical and extracortical. 
(2) Its cortical is 1vide. 
(3) Its pathway is multineural (i.e. contains many synapses). 
(4) Its tracts do not occupy the medul!fuJ' pyramid..;;. 
(5) About 50 % of its fibres cross to tire opposite side. 
(6) It functions during tire first year of 
(7) Some tmcts arej(lcilitotm:\' and some are inhihit01:r. hut the 

inltihitotT tracts predominate. 
(8) Its tracts terminate only at the spina/motor neurons (no extropymm-

idal tracts terminate at the cranial nen·e nuclei). 
T he following table summarizes the differences between the pyramidal 

and extrapyramidal systems : 

PYRAMIDAL EXTRAPYRAMIDAL 
SYSTEM SYSTEM 

Origin Cortica l only Cortical (much wider) and 
extracorticnl 

Tract Mononeuronal Multincuronnl 
Pathway Direct activation pathway Ind irect activation pathway 
Crossing About 90% About 50 li(, 

Cranial nerve nuclei and Alpha and gamma neurons in 
Termination alpha neurons in the spinal the spinal cord only (not at the 

cord cranial nuclei) 
Medullary pyramids, and in Outside the medu ll ary 

Location latera l column of spinal cord pyramids, and in latera l and 
main ly ventra l columns of spinal co rd 

Time of Only after the first year of During and al"tcr the first yea r 
function life of life 

Initiates fine sk illed Initiates gross and associated 

Function voluntary movements and movements, dccrcascs the 
muscle tonc and controls i ncrcascs thc muscle tone au tonomic functions 

** Tlie head muscles a1·e controlled by pyramidal fibres only t hrough 
the co rticobulbar tract. On rhc other hand. the body musc:les are contmlled 

t
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Chapter 5 The corticobu/bar tract 

( I) In the midbrain, the pyramidal fibres occupy the mit/die 315 of the 
cerebral pedum:/es ( = basis pedunculi or ems cerebri ). 

(2) In the pons, the fibres occupy the basis pontis. and arc divided into 
bundles by the transverse pontine.fibres. 

(3) In thje upper part of the medulla, the bundles collect in the anterior 
part fonning the pyramid. In the lower medu lla. about 80 °1., of the libn.:s 
cross to the opposite side {in the motor decussation) and descend in the 
latera l column or spinal cord as the lal cral corti cospinal tract . while the 
uncrossed fibres directly in the of the spinal cord as 
the ventral corticospinal tract. Most fibres or the Iauer tract gradually 
cross in the cervical and upper thoracic spinal segments to the opposite side. 
but some fibres terminate at the same side.!\ few fibres from the ipsilateral 
cortex also descend directly. constituting an ipsilateral corticospinal tract 
which joins the lateral tract crossing from the opposite side (figure 46 ). 

The uncrossed .fibres .fi·mn the 1•entral ami ipsilateral tracts constitute 
about 10 % of the total fibres of the pyramidal tract, and they stinwlote the 
motor neurons that supply the respiratory and abdomina/muscles. There-
fore. these muscles receh e a bilateral upper motor neuron and 
accordingly they arc 110t in cases hemiplegia. 

The medial and lateral motor systems 

T he medial motor system includes the ''entral corticospinal tract aJI(/ 
the \'CStilmlospinal ond reticulospinol tracts. These tracts terminate at the 
medial portions rmlerior lwms. and I hey control the muscles 
trunk (= axial muscles) and proximal portions oftlte limbs. This sys1cm is 
concerned with (a) Stabilization of the pel\ ic and shoulder girdles to mainl-
ain posture and equilibrium (b) Production of a posntral background ft)r per-
formance of fine movements (c) Control of gross and automatic mo\·ements 

The latera l motor system includes the lateral corticospinal tract unci 
the ruhrospinol tract. These lrncts terminate at the lateral portions of the 
anterior lwms, and they contro l the distal muscles of tlt e limbs '' hich rcr-
form fine discrete(= skilled) movements in the finger!:> and hands. 

(2) THE CORT1 COBULBAR TRACT 

This tract as tlte corticospinal tract and both dcsccnd togcthcr 
in the corona radiata, then it occupies the genu of tlte intem al capsule. Its 

.fibres cross in tlte brain stem am/ terminate at the nuclei of all cranial 
I . ·u I !'' 2"" d orh • I I . nerves on t 1e oppOSite Sl c except t 1e · , au o crama nerve nuc et. 

The fibres of thi s tract constitute upper m otor neurons, while the crrmial 
11erl'es themselves are lower motor neurons 

:
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CHAPTER6 

[ COMMON LESIONS IN THE CNS 

(1 ; UPPER and LOWER MOTOR NEURON LESIONS 

A11 UM L results from of the cortical motor areas or anywhere 
along course of their descending tract!:>, commonly in the internal 
cap.m le due to cerebral hemorrhage or thrombosis. On the other hand, a 
LMNL results from either damage or the spinal (or cranial) motor neurons 
by eli >ease (commonly poliomyelitis) or injury of the motor nerves by 
traum.t or disease (e.g. polyneuropathy). 

DIFFERENCES BETWEEN UMNL and LMNL 
Although both lesions result in para lysis or skeleta l yet each has 

chantl teristic mani festal ions. 
( 1) Extent of paralysis (widespread in UMNL and localized in LMNL). 
(2) Site of paralysis : This is always at the same side in LMNL but it 

may on either side in case or UMNL e.g. a hemisection or the spinal cord 
at the cervical region leads to ipsilateral hemiplegia, while a lesion in the 
intem.d capsule leads to contra lateral hemiplegia (page RJ). 

(3) Recovery : UMN L does not recover because the upper motor neurons 
cannot regenerate due to absence of neurolemma. Conversely, LMNL can 
reco\( r if it is due to injury or the motor nerves (because these nerves cm1 
regenerate due to presence but they cannot recover if the 
motor nerve cells thcmsdves arc damaged (e.g. in poliomyelitis). 

( 4) 1\ lusclc tone : In LM N L, there is hypotonia or atonia (i .e. musc le 
flaccldity) due to interruption or the efferent limb or the stretch reflex. 

On the other hand. in UM 1 L there is hypertonia i.e. muscle spasticity 
(- de('()rticate rigidity) mainly in the muscles. It is a type or 
gamma rigidity that shows the lengtltening reaction (page 65). 
It occ trs as a release p!tenome11on due to dwnag,e (d' the extrapyramidal 
jihres ll 'ith the pymmidal .fihres 11•hile passing together in the intemal 
caps11 C' (page 76), which resu lts in reversed supmspinal balance on tlte 
gamma motor neurons from inllibition to excitation (page 72). 

(5 Tendon jerks : These arc lost in LMNL and exaggerated in UM L 
due H the same causes of hypertonia (sec abo\ c). A I so. clonus (page 69) 
ojie11 appears in UMNL, and tiH.: most diagnostic feature or this lesion. 

(6 Superficial reflexes : 
(a) .... he (/bdominal and cremasteric reJ!exes are lost in both lesions due to 

loss o ·pyramidal facilitation in UMNL (page 74) and interruption of their 
effcrcut limbs in LMNL. 
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Chapter 6 Diflerences bet•veen VMNL am/ LMNL 

(b) The plantar rc nex is lost in LMNL, but is modified in UMNLs and the 
response becomes dorsiflex ion of tlte big toe and of tlte other toes 
(probably due to in terruption of the pyramidal and extrapyramidnl fibres 
respectively). Such response is known as the positi11e Babinski's sign or tlte 
plantar ex tensor (figure 49). Howe11er, tltis sign may be present in 
some 110rmal individuals (sec below). 

Figure 49 : A positive Bnbinski's sign. 

(7) Tonic neck rcncxcs : In UMNL, turning the head towards the hemi-
plegic side leads to extension and abduction or the paralyzed ann, while 
turni ng the head tOwards the healt hy side leads to more fle:-.ion and 
adduction of the para lyzed arm (the latter position is the postun.: usually ac-
qu in.:d by the paralyzed upper limb). 

(8) Muscle status : Muscle wasting ( ntrophy) occurs rapid ly and 
markedly in LMN L due to degeneration of the motor nerves that suppl) the 
muscles. On the other hand. the para lyzed muscle:. in UM\JL arc atrophied 
only after relatively long periods due to disuse(= disuse atrophy ). 

(9) Response to electr ic st imulation : onnally. stimulation of skeletal 
muscles by Faradic (alternating) currents produces whik their 
stimulation by Galvanic (direct) currents produces contraction only at the 
make ( closing) and break ( opcning) of the circuit. whether thc cathodal 
or the anodal ckctrode was used for stimulation. Thcrcfore. in the latter 
conclit ion. there arc .J comraction states (I) CCC ( cathodal closing 
contraction) (2) COC (= cathoda l opening contraction) (3) ACC (= anodal 
closing cont ract ion) (4) AOC (= anoda l opening contraction). and the 
strength of cont ract ion was found to be as fo llows : 

CCC > ACC > AOC > COC 
In UMNI •. the lllll.w:les r espond to /Jot/J ct/I H!IIts oil(/ 

their clmmaxies or e also normal. On the other hand, the re.\1JOIISe in case 
LMNL is altered, am/ is called the reactio11 of degeneration (sec next). 



REfl CTION OF DEGENERATION (RD) 
This is an ab110rmal response or skeletal muscles to electric stimuli that 

occun iu LMNL It is characterized by the following : 
. (1) 1 he chronaxie or the paralyzed muscles is prolonged. 
(2) 1 here is no response to Faradic currents. 
(3) 1 here is sluggish(= weak) response to Galvanic currents. 
(4) 1 he ACC becomes stronger than the CCC (due to unknown causes). 

::..:.._ The RD is one or the manifestations of' muscle (kncrvation. The 
reaction of dc rrcr·valion is the diagnostic feature of LMNL, and is 
charaderized byRD, muscle fasciculation and fibrillation (refer to nerve and 
muscle). as well as by loss or the I loiTmann's rctlcx (page 63). 

Babinski's response is a part H'ithdrmral re.fle.r. and 
is inhibited by the pyramidal tracts (so it becomes positive in 
U M N L) However. t hesc tracts moy he noiT-/imctioning in some normal sub-

ject::.. leading to a +1•e Babinski s in absence UMNL This occurs in : 
(1 ) Infa nts below one yea r of age (because the pyramidal tracts arc 

unmydinatecl and not completely developed). 
(2) Adults d uring sleep, coma and anesthesia (because the high cortica l 

ccntJTS arc depressed in these condit ions). 

T he fo llO\\ ing table shows the differences between UMNL and 

UMNL LMNL -
Extent of pa ralys is Widespread Localized 

S ite of para lys is Commonly contralateral Only ipsil atera l 
Re cove ry No recovery Occurs if AIIC arc imact 

Musc le tone Hypertonia l lypoton ia or atonia 
rendon jerks Exaggcrarccl with clonus Lost 

Su_p_e rficia l refle xes Lost + Babinski's sign Lost 
Tonic ne ck reflexes Present Absent 

Mus cle sta tus Normal (disuse atrophy Rapid atrophy in long-standing cases) 
Elect ric s t imulation Normal response Reacti on or degeneration 

2) EFFECTS OF LESIONS OF THE PYRAMIDAL 
TRACT AT VARIOUS LEVELS 

1 cs ions or the pyramidal tract cause paralysis or the UMNL type belo"' 
the level of the lesion . However, the side affected and the ex tent of para lysis 
differ according to the site oftbe les ion as fo llows : 

t
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Chapter 6 Complete transection o[lhe spinal cord 

(1) IN AREA 4 : This usually leads to restricted paralysis in the opposite 
side e.g. monoplegia (= paralysis of one limb) because area 4 is widespread 
and is rarely damaged completely. 

(2) IN THE CORONA RADIATA : This leads to contralateral monoplegia 
or hemiplegia (= complete paralysis or one half of the body), depending on 
the extent of the lesion. 

(3) IN THE INTERNAL CAPSULE : This leads to crmtralateral hemi-
plegia in most because almost all descending./ihres are iJ?jured. 

(4) IN THE BRAIN STEM : This leads to co11tralateral hemiplegia plus 
ipsilateml oftlte crania/ nerves of the IMNL type (due to damage 
of the nuclei of these nerves by the lesion). This condition is known as 
crossed hemiplegia and the nerve (or nerves) affected differ as follows : 

(a) l f' the les ion was in the midbrain, -the 3rd and 4111 cntnial nerves 
are affected (= Weber's syndrome). 

(b) ( f• ·1 I . . I I 5'11 r.th 7'11 d 0111 • I tle es1on was 111 1 1e pons, t 1c • \) , an o cran1a nerves 
arc affected (= Millard-Gubler syndrome). 

(c) Tf the lesion was in the medulla oblongata. the 9'h. I 0'11• 11111 and 12'11 

cranial nerves arc nfTcctccl. 
Bilateral lesions in the bmin stem ore rare and lead to qulldriplegia ( 

<?f'the 4 limbs) + bilateral paralysis oftlte cranialnerses 
(5) IN THE SPINAL CORD : 

(a) Bilateral lesions : ln the upper cervical region, such lesions ure fatal 
due to interruption of the respiratory tracts. However, in the lower cervical 
region (above tlte brachial plexus), tltey lead to quadriplegia. and in the 
midtlwmcic region (above tlte lumho.mcral plex:us) , tltey lead to 
paraplegia (= paralys is of both lower li mbs). 

(b) Unilateral lesions : In the cervical region. such lesions lead to 
ipsilateral hemiplegia while in the midthoracic region they lead to ipsi-
iflteral monoplel:ia (paralysis in the ipsilateral lower limb only). 

(3) COMPLETE TRANSECTION OF THE SPINAL CORD 
This is fatal if it was above the origin of the phrenic nerve (i .e. above the 

3rd cervical segment) e.g. in hanging clue to paralysis of the respiratory mus-
cles. However, at lower levels, patients pass in 3 s.tages (a) Spinal shock (b) 
Recovery of5pinal reflex activity (c) Failure ofspinal reflex 

(A) STAGE OF SPINAL SHOCK 
The manifestations of thi s stage include the following : 

( I) Loss of all sensations below the level of the lesion. 
(2) Quadriplegia or paraplegia (depending 011 the level or the lesion). 
(3) V .0 . below the level of the lesion due to interruption of the descending 

f.



from the Htsomotor centre (may lead to hypotension in se\ ere cases). 
Bilatcnt l miosis (/the lesio11 "'as ill the /m, ·er cen 'ica/ regio11, due to 

intcn uptio n of the descending pupillodi lator libres. 
(5) Loss of spinal reflex act ivity below the level of thc lesion hecause rile 
spinal centres at this part hecome jimctionless. This causes loss of: 

a- The withdrawal reflex and other superficial rcflexcs. 
b- The stretch reflex and tendon jerks, leading to flaccidity or the para-

ly;ed muscles (i.e. jlacdd 
c- rhe erection as wcll as the defecation and micturition retlc\cs. 

leadir g to feces and urim: incontinence, and dribbl ing or urine (a condi tion 
know 1 as retention witlr tll'eJjloll'). 
CAl.JSE (MECHANISM) OF SPINAL SHOCK 

Spinal shock is due to sudden on 
tlte ·'1' inal a/pita motor neurons (page 74). It is 1101 a ltypotensive sltock (as 
pnl\c I by presence or normal spinal reflexes abme the level or the lesion). 
and is not a traumatic sltock (as proved by the ract that a second tronsection 
made be/m,· thejirst transection does not lead to a second spinal shock). 
OUR 4 T/ON OF THE SPINAL SHOCK 

fhis varies direc tl y with the degree of enceplrali:,ation ( degree or 
development of the cercbral cortex). Accordingly. the lower the degree ol· 
CtH.:ep laliza tion , the shorter the duration or the spinal shock will be (e.g. it 
lasts (111ly a few minutes in frogs and rats, 1-2 hours in dogs and cats, and 
severed days in monkeys). On the other hand, in man (who is maximally 
enccphalized), it lasts 2-6 weeks. 
COM 0 L/CA TIONS OF SPINAL SHOCK 

(I ll ypotcnsion (specially 111 cases or high-Jc, el spinal cord lesions). 
(2 l::.xccssivc protein catabolism (due to lack or movement) causing 

muscl: "asting and bone dissolution. 
(3 Ischemia of the areas compressed against bed (upper back. glutea l 

reg ion and heels) so these areas arc liable to ulceration ( decubitus ulcers 
or bed sores) which hea l poorly due to protein depleti on. 

(-1) Urinary tract infect ion due to urine retention and stasis. 
(5) Fa ll or the body temperature (due to rcdw.:ti on of the metabolic rate 

a ncr loss 0 r the muscle tone). 
:.:. Rapid recovery of the spinal reflex acti\ ity can be achieved by 

( I) Antibiotics to prevent infect ion in the urinary tract or bed sores (2) Drugs 
that stimulate tire spinal centre.\ (3) Bladder cat/Jeteri::ation to pre' cnt 
urine (4) Prevemion fif.bedsores by cleaning the skin with antisept ics 
and frvq uent changing of the paticnt's position. (5) A dequate nutrition. 



Chapter 6 Recoven ' am/ failure o[spina/ reflex acfil'itl' 

(B) STAGE OF RECOVERY OF SPINAL REFLEX ACTIVITY 
After the spinal shock. the spinal centres recover gradually as follows : 

(1) The flexor (withdrawal) reflex and Babinski\ :-.ign arc usually the first 
responses to reappear. followed by the extensor e.g. the knee jerk. 

(2) The sta tic stretch reflex (muscle tone) recovers resulting in ·'1mstic 
paralysis. It appears first in the flexor muscles (resu lting in paraplegia in 
jlexion) then in the extensor muscles a rcw months later (resulting in para-
plegia in extension) accompanied by the posith•e supporting reaction . 

(3) The activity or the spinal••asomotor Celttres (the lateral horn cells) is 
restored. leading to V.C.. so the arterial blood pressure rises. 

(4) Reflex micturition and defe<.:ation return. but such acts arc automatic 
as in iltj'alttS (due to absence or voluntary control). 

(5) Sexua l rc llcxes recover (e.g. stimulation or the externa l genita l organs 
in males leads to cn.:<.:tion). 

(6) Appearance of the ;\ lASS REFLEX : This a hyper-reactive spinal 
reflex response that appears ajier a fe w momhs. Mild nox iou:-, :.timuli 
applied to the skin heloll' the le1·el of the lesion result in ll'idespread e.fl'ects 
including (a) Emggerated ll'ithclrmml c?f'the stimulated part (b) Urination 
and defi..'cation (c) I '. C. aJI(I pallor H'ilh proji1se SH'eotinp. (d) Rise t?{ the 
arterial h/ood pressure. It is due to hyperexcitabilit y of the spinnl centres 
accompanied by irradiation in the spinal cord (sec below). 

:_::Patients are trained to induce urination or defecation through produ<.:ing 
reflexes (by striking or pinching the skin of the thigh). 

recovery and the mass reflex may be a release phenomenon (i.e. 
due to release or the spinal neurons from the supraspinal gamma inhibitory 
control) . llowcvcr, it has also been attributed to tlenerl'lllion hypersen-

of the spinal neurons as we ll as to growth or new c:ollatera/s that 
constitute additional excitatory endings on the spinal neurons. 

(C) STAGE OF FAILURE OF SPINAL REFLEX ACTIVITY 
This is a terminal (i.e. premortal) stage that usually results from bad 

management during the rcwvcry stage. It is onen associated with 
toxemia due to infection of the bed sores or the urinary tnt<.:t (and the latter 
frequent ly terminates by uremia). 

The spinal centres below the level of' the lesion become depressed again 
resulting in the followingS) mptorns : 

( I) Loss or the muscle tone nnd tendon jerks, fo llowed by loss of the 
mass rencx and the withdrawal rcnex then thc Babinski's sign. Thus. the 
muscles become llaccid and the body tempcratur(! 

(2) Loss of' the defecation and micturition reflexes resulting in constipa-
tion and urine retention with overflow. 

(3) 1/ypotensiou (due to depression of the spinal V.C. centres). 
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Chapter 6 Hemisection o{tlte spinal cord 

(4) HEMISECTION OF THE SPINAL CORD (= THE 
BROWN-SEQUARD SYNDROME) 

This ksion interrupts the ascending and descending tracts on the arfccted 
side . .vhich results in the following symptoms : 
(A) 1lBOVE THE LEVEL OF THE LESION 

Cutaneous hyperesthesia (= increased sensibility) in the ipsilateral 
dermntomes due to irritation or the nerve roots by the trauma. 
(B) ; \ T THE LEVEL OF THE LESION 

The folio\\ ing errccts occur 011 the same side : 
( l ) Loss of al l sensat ions in the areas innervated by the afferent nerves that 

enter he damaged segments. 
(2) Pa ral ys is of the muscles supplied by the efferent nerves that arise from 

the d<. magcd segments. This a L,l:/i\'L due to damage of the spinal motor 
ncuro 1s (i.e. the anterior horn cells). 

(3) Loss of the rellcxes that involve the damaged segments. 
(C) tlELOW THE LEVEL OF THE LESION 

(1) UMNL in the same side that causes hemiplegia or paraplegia (depend-
ing Of lbt: lcYel or the lesion) due 10 inteJTUptiOn Of the pyramidal tract. 

(2) V.D. in the same side due to interruption or the vasomotor tract 
(3) Ipsilateral miosis (in cases or cen •icullesions 
(-t) cnsory disturbances: 

(.:t) Ips ilateral loss of fine tactile. proprioceptive. kinesthetic, pressure 
and vibration sensations. due to imerruption dorsal column tracts. 

(b) Contralateral loss of pain and temperature sensations due to interru-
ption )fthc lateral spinothalamic tract that crosses from the opposite side. 

Cludc touch is litt le arrcctt.:d at both sides because it is transmitted partly 
by the vcntml sp inothalamic tracts and partly by the dorsa l column tracts. 

15) QUADRANT LESIONS OF THE SPINAL CORD 

(A) Anterior quadrant lesions : These lead to (a) Contralateral loss or 
pain and tcmpcrnturt: he/ow the le1·el of the lesion due to interruption of the 
lateral spinothalamic tract that crosses from the oppos ite sick (b) Ipsilateral 
LM ' L paralysis of the muscles as well as loss of the rellexes ell the le1·e/ 
the /e., ion due to damage of the spinal motor neurons. 
(B) Posterior quad runt lesions : These lead to (a) Ipsilateral UMNL belo11· 
the Je,·e/ o/'the lesion which cau!'.CS hemiplegia or paraplegia (depend ing on 
the lc\e l o['the lesion) due to interrupt ion or the pyramida l tract (h) lpsilate-
ral/o.\.\ all sensations transmilled by tile dorsal column tmc:ts helm,· the 
level c { tlu.: /esio11 (c) Ipsilateral loss of sensations am/ reflexes from areas 
at the !e,·el of the lesion due to damage of the posterior nerve roots. 

t


