Spinal Hemorrhages Spinal Vascular Malformations
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HEMATOMYELIA (SPINAL CORD HEMATOMA)

- infrequently encountered condition

ETIOLOGY

TRAUMATIC hematomyelia
1) spinal cord injuryclosed or penetrating)most common cause!
2) spinal surgery
3) lumbar or G2 puncture

SPONTANEOUS(NONTRAUMATIC) hematomyelia
1) vascular malformationsr{ost common) true AVM or angioma.
2) coagulopathies
3) inflammatory myelitig vasculitis
4) intramedullarytumor
5) abscess
6) syringomyelia(bleeding into syrinx)
7) idiopathic

PATHOLOGY

spinal cord iswollen

blooddissecs longitudinally (above and below hemorrhage), disrupting gray matter more than
white matter.

with large lesionsextension into subarachnoid spaoay occur.

with time, syrinx-like cavityis left.

= =4

= =4

CLINICAL FEATURES

| Acute painful transversmyelopathy |

1. Universal initial symptom sudden excruciatingack / neck pain
1 location directly relates to location of underlying pathology and hematoma.

2. Myelopathic deficit directly correlates witthemorrhageegion- Brown-Sequard syndrome
central cord syndroméransection syndromeonus medullaris syndrometc.
71 invascular malformatiors - deficit occurs suddenly, along with pain, and does not usually
increase substantially over time.
1 in other etiologies deficits may lag initiabnset of pain by several houdgficit also may
evolve ovemperiod of hoursdr even days

DIAGNOSIS

MRI (+ gadolinium) i diagnostigorocedureof choicefor early diagnosis demonstrates both
hematoma and additial underlying pathology

Spinal angiographyi only for suspectedascular malformation

TREATMENT

Timing of SURGICAL HEMATOMA DRAINAGE :
a) urgent need to remove mass effieeiggressiveimmediatesurgicalclot evacuation
b) early exploration damages otherwise viable spinal netreorest for plateauof neurologic
deficit.

1 vascular malformationsnust undergo surgical extirpationto prevent recurrence of hemorrhage.
1 medical treatment fazord edemgMANNITOL , corticosteroidsis unproved.
1 correct treatableoagulopathies

Spinal SAH

< 1% of all SAHSs.



ETIOLOGY

SpinalAVM T most commortause!
Tumor

Spinal artery aneurysm
Intracranial aneurysm

Bleeding diatheses

Polyarteritis nodosa

Trauma

Lumbar puncture
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blood may dissect into spinal cord or along nerve root sheaths.

CLINICAL FEATURES

1. Sudden, severe, localizetackpain + radicular paine.g. sciaticax headachégblood migration
into intracranial subarachnoid space)
*spreads rapidly to rest of back and, with cervical lesions, to heac
2. Meningismus

3. Compression by blood cldt myelopathy (e.g. Brown-Sequard syndrome, transection syndrome,
conus medullaris syndrome, cauda equina syndreamejiculopathy

4. Cranial neuropathies
5. Papilledema

DIAGNOSIS

Principalconditions simulating spinal SABreherniated diskandaortic dissection

CT confirms presence of blood in subarachnoid space.

MRI - study of choice for nontraumatic paraplegia or quadriplegia.
Lumbar puncture confirms hemorrhage.

Myelography delineates AVM or tumor while excluding herniated disk.

TREATMENT

- bed rest
1 surgical rese@n of vascular malformatigrremoval of compressive clot.

Spinal EPIDURAL hemorrhage (EDH), Spinal
SUBDURAL hemorrhage(SDH)

SDH is 2 times more common \women
SDH predominates if" decade

E

EDH is 4 times more common than SDH

EDH is most commofperidural venous plexus > arterial sources)
in cervical regionin children,
in dorsalthoracolumbar regionsin adults

1 EDH expansioris limited to few vertebral levels.

E

ETIOLOGY

1) spontaneous!!

2) trauma (even without bone fracturedpinal surgerylumbar puncture, epidural anesthesia
3) bleeding diatheses

4) liver disease with portal hypertension

5) epidural vascular malformation

CLINICAL FEATURES

- compressive symptoms
1. Sudden, severe, localizédck pain * radicular pain

2. Compressivenyelopathy progressingver hourge.g. BrownSequard syndrome, transection
syndrome, conus medullaris syndrome, cauda equina syndramaictilopathy:
1) hemiparesis / paraparesis / quadriparesis
2) sensory loss below lesion
3) loss of sphincter control

N.B. clinical distinction between EDH and SDH may be impossible.

DIAGNOSIS

- MRI / CT: high-densitylesion compressing spinal cord
1 CT is fairly sensitive inumbar spine (enough epidural fat to provide contrast), but hematomas
may be missed in tighter confinesaarvical or thoracic spine.

Myelography - extradural mass (in EDH).

Spontaneous upper thoracic epidural hematoman T2MRI (white arrowheadl- mixed signal massafrow) in posterior
epidural space atsklevels displacing forward and compressing spinal cord, which shows increaseddagiab(row:
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TREATMENT

-reversal of any undergehtgvacnagonc!| ot ti ng di sor de|

Extrinsic cord compression from any cause&dical emergencand speed matter@teally,
within 12 hours), however, even with longstanding compression surgery may lead to
improvement

1 high-dosemMETHYLPREDNISOLONEWhen spinal cord compression is involved.

J Neurosurg 83:1-7, 1995

Surgical management of spinal epidural hematoma:
relationship between surgical timing and neurological
outcome

MicCHAEL T. LAwWTON, M.D., RANDALL W. PORTER, M.D., JOoserH E. HEISERMAN, M.D.,
RoNALD JAcoBOWITZ, PH.D., VOLKER K. H. SONNTAG, M.D.,
AND CURTIS A. DiICKMAN, M.D.

Divisions of Neurological Surgery and Neuroradiology, Barrow Neurological Institute, St. Joseph's
Hospital and Medical Center, Phoenix, Arizona; and Department of Mathematics, Arizona State
University, Tempe, Arizona

¥ Thirty patients were treated surgically for spinal epidural hematoma (SEH). Twelve of these cases resulted from
spinal surgery, seven from epidural catheters, four from vascular lesions, three from anticoagulation medications, two
from trauma, and two from spontaneous causes. Pain was the predominant initial symptom, and all patients developed
neurological deficits. Eight patients had complete motor and sensory loss (Frankel Grade A); six had complete motor
loss but some sensation preserved (Frankel Grade B); and 16 had incomplete loss of motor function (10 patients
Frankel Grade C and six patients Frankel Grade D). The average interval from onset of initial symptom to maximum
neurological deficit was 13 hours, and the average interval from onset of symptom to surgery was 23 hours. Surgical
evacuation of the hematoma was performed in all patients; 26 of these improved; four remained unchanged, and no
patients worsened (mean follow up 11 months). Complete recovery (Frankel Grade E) was observed in 43% of the
patients and functional recovery (Frankel Grades D or E) was observed in 87%. One postoperative death occurred from
a pulmonary embolus (surgical mortality 3%). Preoperative neurological status correlated with outcome; 83% of
Frankel Grade D patients recovered completely compared to 25% of Frankel Grade A patients. The rapidity of surgi-
cal intervention also correlated with outcome; greater neurological recovery occurred as the interval from symptom
onset 1o surgery decreased. Patients taken to surgery within 12 hours had better neurological outcomes than patients
with identical preoperative Frankel grades whose surgery was delayed beyond 12 hours. This large series of SEH
demonstrates that rapid diagnosis and emergency surgical treatment maximize neurological recovery. However,
patients with complete neurological lesions or long-standing compression can improve substantially with surgery.

Spinal VASCULAR MALFORMATIONS

- rare, butpotentially curableauses of progressive myelopathy!

DURAL PATHOLOGY

AVF

Spinal dural AV fistula (s. radiculomeningeal fistulg long dorsal AVM) (TYPE 1 SPINAL
VASCULAR MALFORMATION ) - most common tydg80%of spinal vascular malformatiopsat dural
nerve root sleeve, singépinal radicular artery: develops fistula tsingledorsalmedullary veirf* Y
venous congestion and hypertenstonY spinal cordedema antiypoperfusior(!), hemorrhages
(uncommolj.

*usually separate from radicular vesselsgwing spinal cord
**continues intradurally asingle arterialized serpentine veim dorsal surface
of spinal cord blood flow within this vein is routinely quite slow.
***Batson plexus is valvelessallows arterial fistula to create congestion
through entire venous plex({istribution of abnormally enlarged veins is
poor guide to location of fistu)a
i often locatedelowmidthoracic level
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Radiculo-
meningeal a.

Posterior
radicular
branch

Spinal
radicular a.

Etiology - traumatic? (arise in elderly population 40 yrs.

Symptoms- PROGRESSIVEVENOUS congestivieYELOPATHY (worsensover extended period of months

yearg - progressivdeg weaknesfgait disturbancekaddle sensory disturbant®wel/ bladder

difficulties, pain in distal posterior thoracic region ogeine (xpainful radiculopath);

1 activity / change in position may exacerbate symptéras be mistakefor spinal stenosis and
neurogenic claudication

1 may have periods of apparent remission with superimpeseskeningresembling MS.

Aminoff-L ogue disability scale (main scoring system for spinal fistulas
Type Description of Patient

0 Normal

Leg weakness, abnormal stanceait, but no restriction of motor activity

Restricted activity

Requires two sticks, crutches, or walker

1
2
3 | Requires one cane, stick, or some support for walking
4
5

Unable to stand and confined to bed or wheelchair

Diagnosisi high-resolutionMRI with contrast administratior: CT myelography: enlarged vessels

along cord surfaceextensivecord edema

1 cordT2-signal changeandlocation of venous engorgement do not reliably correigte the
rostrocaudal level of fistula!

1 before surgical treatmentangiography (where is Adamkiewicz)

Dural AV fistulain 54-yearold man
with 4-year history of progressive
paraparesis (sagittal MRI of thorac
cord):

Left (T2 fast spirecho): abnormally
high signal in central cord
(arrowhead$; numerous punctate
flow voids indent dorsal and ventra
spinal cord &rrow) - represent
abnormally dilated venous plexus
supplied by AV fistula.

Right (T1 postcontrast): multiple,
serpentine, enhancing veins
(arrows) on ventral and dorsal
aspect of thoracic spinal cord
diagnostic of AV fistula.
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Dural AV fistulawith a large
midline arterialized veirfblue
arrow) on te dorsal surface of the
cord fed arrow- fistula site).

Source of pictureNeurosurgical atlas by Aaron Cokh@adol >>

Dural AV fistula(myelography,

frontal projection):

1 = intercostal artery;

2 = site of malformation, close to
intervertebral foramen, i.e.
lateral to spinal cord;

3 = draining veins on spinal cord.

Pretreatment need to know which level fistula talk to IR!

Treatment  Steroidswith slow wean postop
a) angiographiembolization (before sacrifice, injecAMYTAL + LIDOCAINE and test patient)
I rather difficult
N.B. Adamkiewicz associated widegmental artery supplying DAVF is
contraindication for embolizatiome. exdovascular management is
contraindicated for lesions in which the arterial pedicle feeding fistula possesse
distal arterial branches to spinal cord
b) surgicalresectioni safeand durable obliteratiotaminectomy  KCG (contribution to
anterior sptienmdoraartyercoyl?)p YY no c fmedmewgie i n
Y remove clip [, pssgecludds ueakclositn| €Gr(g ai n
complex fistulas, usmtraoperative spinal angiography to comfa complete
disconnection)
*Dr. CohenGadol prefers it over laminotomy (to allow wider inspection);
partial medial facetectomy and pediculectomy is usually required for
management of ventral thorag@erimedullary DAVF
**fistulous vessels are discommted at the level of nerve root, i.ergical target
is draining veinbefore it branches intraduralfiye. main draining/ein as close
to the dura it pierces as possjble
0 surgery has excellent results but difficult to find during surgery (H: leave orie coil
during angiography Y use fluoro to | «
*within the lumen of vessel adjacent to respective bony pedicle;
alternative- radiopaque deposits injected in the pedicle prior to surgery
that corresponds to the affected nerve root.

Fistulous vein on the dorsal surface of L1 nerve root (root is at thedipuo€ t i o n tehgpararycclep ) Y
ligationY coagulation of/ein; clip was removed:
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¢

o if arterialized vein is not reatyi apparent upon dural openirly inspectsuspected
root ci r cu rafemlradiayagh &olcdnffrmcYor r e c tICA e v e |
angiographyto detect early filling of any of regional veins.

ICG angiography demonstrates early draining vein before any other arteries in the spinal canal are visible

’ ’
Source of pictureNeurosurgical atlas by Aaron Coh@adol >>

Follow up angiograms$ postop, then at B, 5 and 10 years.

Prognosig vast majority of patient stabilize or improve (esmtor).

1 early intervention prior to development of disabling symptoms is assochattdtdgood
neurologic recovery.

1 recovery of function occurs in a specific sequencetorfunction (improves in 66% patients)
Y sensonf uncti on (i mpr ov bosvel ibladded anthsepumiictiom(x t s )
33%).

1 symptom worsenin@ollowing initial postoperative improvemennay be a sign of
recanalizatior(following endovascular intervention) or formation afecondary shunt

Worsening postop
A)early Y MRI (epi
B)12 months | ater

u |l hematoma?); if MRI
I

dur a
Y MR (myel omal aci a?); if
Rare e&treme form- FOIX-ALAJOUANINE _syndrome(s. subacute necrotizing myelitis

angiodysgenetic necrotizing myelopathy spinal venous stasigith abnormally thicktortuous,
hyalinizedveins(AVM or AVF) Y extensivevenous thrombosiswith hemorrhagic infarctioof cord

Y rapidly (over weeksprogressive myelopath(gtuttering coursé declines and plateaus)

1 anticoagulantsor steroidsare not effective.

T2-MRI diffuse cord swelling + multiple serpiginous intradural flow voids¢ws):
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INTRADURAL PATHOLOGY

TELANGIECTASIAS, CAVERNOUS MALFORMATIONS

- uncommon and asymptomatic (occasional hemorrhage).
9 surgery has same outcomes as conservative management although surgery eliminates subseq
hemorrhage risk (3.9%l/year).

Cavernoma:

ANEURYSMS

of spinal arteries extremely rare.

AVF

Perimedullary AVE (TYPE 4 SPINAL VASCULAR MALFORMATION )T onventralcord surfacefed by
anterior spinal artery
Treatment curative embolization













