Der spinale neurologische Notfall
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Spinal cord emergencies

e traumatic

e NON - traumatic

— primary (myelitis, syringomyelia, intramedullary
tumors..)

— secondary (spinal metastases, intraspinal hemorrhage
and abscess, spinal canal stenosis..)

e congenital

— (meningo-myelocele, diastematomyelia, tethered cord..)
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Spinal cord disorders:
,the neurological examination Is key!"
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Patient Name

Examiner Name Date/Time of Exam
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Spinal cord emergencies

e traumatic

e NON - traumatic

— primary (myelitis, syringomyelia, intramedullary
tumors..)

— secondary (spinal metastases, intraspinal hemorrhage
and abscess, spinal canal stenosis..)

e congenital

— (meningo-myelocele, diastematomyelia, tethered cord..)
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Sport injuries
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Traffic accidents

LA™\ Universitat Universitatsklinik Balgrist
J Ziirich™ Zentrum fir Paraplegie




Emergency management
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traumatische
QuerschnittlAhmung

Anamnese
klinische Untersuchung
zeitlicher Verlauf

Rettungs-Bergungskette

medizinische Akutversorgung

klin. Untersuchungen Bildgebung Neurologie labortechn. Untersuchungen
neurologisches Wirbelsaulen- neurogene Zusatzverletzungen
Defizit verletzung Lasionen Begleiterkrankungen
ASIA Protokol Réntgen Riickenmark Polytrauma
in-’komplett CT Conus/Cauda Intensivmedizin
funktionelle Ausfalle MRI periphere Nerven Akute Komplikationen
Lasionshéhe

Diagnostische Abklarung einer akuten traumatischen Querschnittslahmung,

Leitlinien DGN 2010
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Spine and Spinal Cord Trauma

v Time is spine
Evidence-Based Management (early treatment)

v' Decompression surgery
v’ Stabilization

v’ Cardiovascular
management (ICU guidelines)

v' Controlled mobilization

» Methylprednisolone

@ Thieme No evidence!
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Spinal cord emergencies

e traumatic

e NON - traumatic

— primary (myelitis, syringomyelia, intramedullary
tumors..)
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E)eﬂer a murc:ler Illan a niscliaqnosis.

House MD



JA

Anamnese
Zeitlicher Verlauf
Untersuchungsbefund

Bildgebung (MRT, CT, Myelographie)
Riickenmark-Kompression?

| NEIN

Liquor: Pleozytose; IgG-Index, OKB

NEIN

MRT: KM-Anreicherung

[JA
Myelitis transversa

Tumor intra-/extramedullar

Infektidse/parainf.

Neuromyelitis optica Systemische

Multiple Sklerose

Spinale Ischamie

Spondylitis,-diszitis, AbszeR Myelitis Autoimmunerkrankung ADEM AVM
WS-degenerative Ursachen Superfizielle Siderose
Blutung intra-/extramedullar Strahlenmyelopathie
Metabolisch/toxisch
psychogen
|
Ggf. Staging-Diagnostik (CT, Direkter cMRT, VEP, AP-4,AK Antikdrper Serologie CSF, cMRT, MRT (DWI, FLAIR, SWI),
MRT, Szintigraphie, PET) Erregernachweis, Organbeteiligung evozierte selektive spinale
spez. AK, PCR (Bildgebung, Biopsie) Potentiale Angiographie

Serum: Cobalamin,
Folsdure, Vit B12 u 6,
Methylmalonsdure,
Kupfer, Coeruloplasmin

Diagnostische Abklarung nicht-traumatischen Querschnittlahmung

DGN Guidelines 2010
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Red flags



Red flags f*

First Red Flag: Pain
* Usually first symptom
— 80-90% of the time Distribution of pain:

* Usually precedes other neurologic

symptoms by 7 weeks
— Increases in intensity

* Severe local back pain
Aggravated by lying down o altered temp sen.

— Distension of venous plexus _ _
o girdle/belt like

* bilateral pain

e clumsy hands/feet

[ ]

Bach, F, Larsen, BH, Rohde, K, et al. Metastatic spinal cord compression.
Occurrence, symptoms, clinical presentations and prognosis in 398 patients with
spinal cord compression. Acta Neurochir (Wien) 1990; 107:37.

FA™\ Universitit Universitatsklinik Balgrist
Zurich™ Zentrum fur Paraplegie




Degenerative spinal canal stenosis

Spinal canal encroachments and instability

enlarged
facet joint
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Segmental Sensory Assessment
Somato-sensory Evoked Potentials
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arge \ /
III_)iagrgneter ‘\?——'JD

E_j X\ (tactile)

Small Diameter
(temperature,
pain)

Contact Heat Evoked Potentials
CHEPS

AHA™) Universitit Universitatsklinik Balgrist
ey Zurich™ Zentrum fur Paraplegie




Segmental Sensory Assessment

Somato-sensory Evoked Potentials
SSEPS
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Segmental Sensory Assessment

Non-affected
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Kramer J, et al.. D-SSEP and EPT for the
assessment of posterior cord function in SCI.
J Neurotrauma 2008
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Improved diagnosis of spinal cord disorders with contact heat
evoked potentials. Ulrich A, Haefeli J, Blum J, Min K, Curt A.
Neurology 2013
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dCHEPs
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dCHEPs
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High sensitivity of
contact-heat evoked
potentials in "snake-eye"
appearance myelopathy.
Ulrich A, Min K, Curt A.
Clin Neurophysiol 2015
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thermal hypaesthesia
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Red flags

Second Red Flag: Motor
* Weakness: 60-85%

— Tends to be symmetrical
— Severity greatest with thoracic mets

* At or above conus medularis
— Extensors of the upper extremities

Above the thoracic spine

— Weakness from corticospinal dysfunction
— Affects flexors in the lower extremities

Patients may be hyper reflexic below * weakness
the lesion and have extensor plantars

Walking signs:

e unsteadiness

L

o fatigue

(limb or bilateral)

Greenberg, HS, Kim, JH, Posner, JB. Epidural spinal cord compression
from metastatic tumor: Results with a new treatment protocol. Ann
Neurol 1980; 8:361.
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Calcified disc herniation T7/8 Calcified disc herniation T10/11

Lower back pain Back pain, left leg pain
Dysesthesia left leg Bladder - bowel normal
Lower limb reflexes increased Unlimited walking
Female 36 years Male 53 years
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28 3 2tirich™ Zentrum flr Paraplegie



Spinalis Anterior dCHEP dSSEP
Syndrome

T10

Patient with complete paralysis due to spinalis anterior syndrome with loss of
thermal and pain sensation below T7 but preserved light touch where accordingly
dSSEP remained normal but dCHEP were abolished below the level of lesion.
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Intraspinal — epidural haemorrhage

Acute,

non traumatic
epidural
haemorrhage

male, 31 years,
physiotherapist,
paraplegia T3 AIS B,
became paralyzed
within 60 min
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Intraspinal — epldural haemorrhage

Spinal cord damage as a sequel of
spinal cord compression due to
epidural haemorrhage

Although patient received decompressi sugery witin 6 hours fter onet of
symptoms he suffers from established (chronic) paraplegia (AlS-B)
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Intraspinal — epidural haemorrhage

i Sub-acute onset
1 Male 63 yrs, marcumar therapy
AIS-C, able to stand and walk indoors
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Red flags

Types of Incontinence

e Bladder signs:

» frequency

e voiding

e |ncontinence
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Arterio-venous malformation of spinal cord

Lower limb fatigue and bladder urgency!



Meningeoma at thoracic cord level

! . .
N

=\

/

Lower limb pain and bladder urgency!



Spinal metastases

Most commonly seen in

L ’ 'i._
* Breast = " " —
= . . S . ’
* Lung -1
" .
- N C—
Prostate - | ‘
" |
Lymphnma 0 1 2 4 5 6 8 9 10
* Myeloma = I /I
Sg.rm';wm 5&"!’::?:‘“! Sh::ndp:!l.::n Eys;:::m

— 3-5% of patients with cancer overall | |
constant & Increasing
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Take home message: .»
Red flags

Distribution of pain:

 bilateral pain Walking signs:

e clumsy hands/feet | |» unsteadiness

Bladder signs:

o altered temp sen.  fatigue
 frequency
o girdle/belt like e weakness -
e voiding
(limb or bilateral)
Lecture can be found on: e incontinence

www.balgrist/Zentrum fir Paraplegie
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...the spinal cord
works not wireless yet,
and we have ways to
assess it....
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Supplement
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Motor Impairment Related to Level of Spinal Cord Injury

Muscles | | Segments]

Inspiration Diaphragm C3,45

The examination
of motor function

IS key!!
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Schematic demarcation of dermatomes
shown as distinet segments. There

is actually considerable overlap
between any two adjacent dermatomes
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MUSCLE GRADING ASIA IMPAIRMENT SCALE STEPS IN CLASSIFICATION
0 total Paml}lgig The following order i: recommendsd in determining the classification
o . [0  A=Complete: No motor or sansory of individuals with SCI.
1 palpable or visible contraction Fanction is preserved in the sacral 1 . ot
A . Dwsterm t ides.
2 active movement, full range of segments 54-33. 5 smswm :f;_-. Fr l:leﬂ Zj ﬂ
H : liminated . Determiins motor levels for right an sides,
R, Ry S [ B =Incomplete: Sensory but not motor Nates bn reglong wihere there (t na myatome to test, the motor level
3 active movement, full rangs of function is preserved below the ir présumed to be the same a2 the tentory level,
motion, against gravity neurological level and includeg the 3. |Determine the single neurological level
; gacral gegments S4-35, This is the lowest tegment where motor and fensory finction it nor-
4 actnlre mmreynent, ﬁ'ﬂ.l rangde of d mal an bath rides, and (s the mast cephalad of the tenroryand
motion, against gravity and provides [0 €= Incomplete: Motor functionigpre- motor levelt deternined in eteps I and 2
some resistance served balow the neurslogical 4. Determine whether the injury is Complets or Incomplete
5 active movement, full range of level, and momthan half of key (sacral sparing).
motion, against gravity and provides museles below the neurological If valuntary anal contraction = No AND all §4-5 sensory scores =0
normal resigtance lgwel have a muscle grade less AND any anal rensation = No, then infury it COMPLETE,
than 3. Otherwire Infury it incompl ete.
5% muscle able to exert, in examinars ) S\, Determine ASIA Impairment Scale (AIS) Grade:
judgement, sufficient'résigtance to be [J D= Incomplete: Motor function is pre- Is infury Complte? ¥ YES, AlS=A Record ZPP
considered normal if identifiable garved below the neurolegical NO {For ZPF record lowe st dermatome or myotoms on
inhibiting factors were not present lavel, and at least half of key-mus- l each side with some (non-2ero o) preservation)
bl t bl lisb ¢leg below the neurological level Is injury
NT not testable. Patient unable to relia ly have a muscle.grads.of 3 motor incomplete? 1 NO, AIS=B
exert effort or muscle unavailable for test- R vES {Yer=voluntary anal contraction OR mator
ing due to factors such as immobilization, ' l function mare than three levels below the motar
pain on effort or contracture, [J "\E = Nermal: Motor and sengory finc- L,
tionare normal. Are at leact half of the key muscles below the
{single} neurological bevel graded 3 or better?
CLINICAL SYNDROMES wo | ves |
(OPTIONAL) AlS=C AlS=D
0 Comnl o S S b el e
ate: ured (nfo awup!‘!ﬂ'm,; LR o LY a
E: irc;WJII—Si::quzrd decumented SCI has recovered normal fundion If at buitial testing
mlaner Lor _ na deficits are found, the bdbidual it newrologically intadt; the
Ll Conus Medullaris ASIA Impainment Scale does not apply
0 Cauda Equina
L] - -
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Thank you for your attention!

TiIMAs cnormp W
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