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Ohjectives

e diSCUSS hasiC mechanism, anatemy. and
phYSIeleay: off Spinal cord InjuR

0 review: assessment and diagnestic
steps

o Identify, maneuvers tor help improve
EULCOMES

e not fall asieep



18 year old female dives inte; a shallow
POy ol Water;

Eriends notice she hasnit surfaced after an
appreprate intenval

Cousin swims to her and: finds her unakble
10 moyve, face down In shallew water



Basic Anatemy.
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Basic Anatemy.




Basic Anatemy.
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Figure 7-1. Dorsal view of the spinal cord and dorsal nerve roats in situ, after removal
of the neural arches of the vertebrae.
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Figure 26-1 Relationship between spinal
cord, nerve roots, and bony spine




Terminelogy.

Plegia = complete lesion
Paresis = seme muscle strengthlIs preservead
Tetraplegia (er guadiplegia)

s Injury el the cenvicallspinal cord

s Patient can tsually’ still moeve his arms using| the Segments
above the injury (e.g., In'a C7 Injury, the patient can; still
flex his ferearms, using| the C5 segment)

Paraplegia

s Injury of the theracic or lumboe-sacral cord, or cauda equina
IHeEmIplegia

s Paralysis efi one halif ofi the hedy:

a Uswally inf braim injuries (e.g., stroke)



Muscle or Sensory: Loss?

Table 26-7 ASIA motor scoring system
(EXTREMITIES)

RIGHT Action to test
grade

C5 | deltoid or biceps shoulder abduction
or elbow flexion

0% _[Co[wistedensors [cockupwrst | 05 |

05 [Cr[vops |ebow oxtensin | 05 |
5% [ [ Tevor dghonum prof [squeeze hand | 05
o5
05 [Doffopsoss _[fexhp | 05
0% |13 [quadiceps [saightenknee | 05 _
[ 05 | L4 ]tibialis anterior
05 [IS[EHL Gorsoxbigioe | 0% |
gesioonemizs | latarlex foot | 0%
S | TOTALPOSSBLEPONTS > | 50

GRAND TOTAL: 100
Grade

no contraction
flicker or trace contraction
movement with gravity eliminated

movement against gravity 4- slight resistance
movement against resistance 4 4 moderate resistance

normal strength 4+ strong resistance



Muscle or Sensory. Loss?

Table 26-6 Key senso-
ry landmarks

G Jhumb |
0 [Wofger |
T [nppes |

10 |umbilicus
just above patella
medial malleolus
great toe

S1 lateral malleolus

S4-5 |peri-anal

LGHT  PIN SENSORY

TOUCH  PRICK
R L R L KEY SENSORY POINTS

0 = absent

1 -h!pm’rsd

2 = normal
NT= not testable

) 5 [ Any anal sensation (Yes/No)
[ = [_]PIN PRICK SCORE (max: 112)
OTALS
] — = [_]LIGHT TOUCH SCORE (max: 112)
MAXIMUM) (56) (56) (56) (56)




Basic Anatemy.

Peepi lendon Refiexes

= Arm
Bicipital: €5
Styleradial: €6
Tricipital: C7

m Leg
Patellar: L3, seme L4
Achilles: S1



\What Is andl hew: do you determine
the level of injury?

Motor level = therlast levelhwith at least
3/5' (against gravity) function

NBE this Is' the most important fox clinical
PUIPOSES

Sensery. levell = the last level with
preserved sensation

Radiographicilevel = the level of
firacture on plaim XRays / €Ik scan / MR



Mechanism

Penetrating Injuny. vs: Bltnt: Tajrny
Acceleration/Deceleration Patterns

Always: SUSPect In patients:

» Neurelegic deficit

s Unconcious/Altereadl Viental Status

= Vechanism

s Spine Tenderness

s \When in doulbt....assume: they have one!l
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Figure |

Figure 2




Case Presentation

25 Y/o Whitermale

Eelll off the rooef (20 feet)

IHadl te be inttpatediat the scene by ENVIS
CONSCIGUSNESS regained shortly’ thereatter
Could not move arms or legs

Could clese andi epen eyes te commana

NGt able torhreathe By himseli=totally dependent
On mechanical' ventilation



IHigh cervicallinjuries (C3 and albkove)

Metor and sensery deficits invelve: the
entire arms andtlegs

Depenadent: onrmechanicall ventilauon
eI breathing

s (diaphragmiis innervated by €3-C5 levels)
Early tracheostomy,, rehabilitation

Mest mortality after: the: first 46 houks
due to prneumoenia or pressure
uicers/other Infections






Case Presentation

19 v/e White male
Diving| aceldent (shallew: water)
NG/ 0SS Ofi CONSCIGUISNESS

Could not understand why: he could not move
IS legs;, forearms and hands: (e couldshrug
shoulders and elevate arms)

BP 75/40, HR 54 bhpm

IHad difficulties breathing and required
Intukatien a few: heurs after the accident



Midcenvical injuries (C3-C5)

Varying degrees of diaphragm
dysfilnRction

Usuially’ need ventilatery assistance: in
e acute phase

Sheck



What Is the difference between
spinal shoeck and neurcgenic shock?

Spinalf sheck Isi mainly a less: ofi reflexes (flaceid
paralysis)
a Usually: net asseciated with cardiovascular
SYMPLOMS
INEUKegEenIc shoek: IS mainly. hypetension anad
pradycardia due te loss of sympathetic tene

s Decreased SVR

a Ensure adeguate fluidi resuscitation priox to
\/ASOPresser use



Low. cenvical injures (C6-T1)

Usually able 1o breatiae, although occasionally cora
swelling canllead to temperary: €3-C5 invoelvement
(need mechanical ventiliation)

The level can e determined by physical exam

Steroeids; are: oceas/onaly usedat this levelranad
GEPernaent 0/ eurasUrgess ana. critical caréel teali

s [Have been asseciated With Righer septic
complications

m Can spare one or two cenvical levels Inf seme: cases
s NOT recommended by ATLS



S0 What do you expect withi a
cervical lesion?

Quiadiplegia er guadriparesis
Bewel/bladaer retentien (Spastic)
Various degrees of breathing difficulties
Netregenic and/er spinal sheck

Treatment: Necessities

s Bowel/Bladder traiing

s Early Rehakilitation

x Prevent contractures and muscle: spacticity
= Pulmonary: tollet



Case scenario

22/ orHISpanic iemale

Metor venicle acecident (it a pele: at
60mMpPH)

+ for ETOH andl THC

Short term; less’ of censciousness (107)
Not able te moeve or feel her legs

DT Rs 2+ in BUE, 0'in BLE

Norbladder / bewel controll or sensation
Sensory level at the umbilicus



Thoeracic injuries (12-L1)

Paliaparesis ol paraplegia
UMN(UppREr moter REUeR): SIgRS



Case scenario

22 \/or African-Amencan female
Metor vehnicle acecident

Not able te move or feel her legs helow.
the knee

Could fiex thighs against gravity
DIIRS 2+ in BUE, 0'1n BLLE
NG bladder / howel control or Ssensation

Sensory level above the knee on L,
pelow: the knee on R



Cauda equina mjuries (L2 or

helow)

Paraparesis or paraplegia
EMIN- (lower moetor neuren)) signs

FRigh fiexion s almest: always
PrESenved to Seme degree






Wihat Is the central cord syndrome?

Cervical spinalt cord invelvement With
ams) more: affiected thanlegs

M2y eceuir With trauna, tUmers,
INfiections, etc

Traumatic lesions tend te; Improve in 1.-
2 WEEKS

Surgical decompression may: e
Indicatedl It there Is' spinal Stenesis



Initiall Mianagement

Immonilization

n Rigid collar

s Sandeags and straps
x Spine board

s [eg-rollite turn

Prevent hypetension
m Pressors: Depamine, not Neesynephrine
s Eluidsi te replace 1osses; @0 not overhydrate

Maintain oxygenation
a O2 per nasal canula
» |[f Intubation Is needed, do NOIF move the neck



Surgical Decompression and/or
EUSion

Indications

x Decompression ofi the neurallelements (Spinal
cord/nerves)

s Stabllization ofi the beny elements (Spine)
iming
a Emergent

Incomplete Iesions wWith: progressive neurelegic deficii

s Elective
Complete lesions (3-7 days post Injury)
Central cord syndrome. (2-3 Weeks post injury)



Soft and hard collars




Minerva vest and halo-vest




Long term; care

Relabrfer maximizing metor: filinction
Bladder/pewel training

Psychelogical andisociall stpport
Ethicalicensiderations
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