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Patient Presentation

e 52-year-old female with no significant medical history presented to
the ED with acute onset left-sided facial droop and dizziness

* Physical exam revealed decorticate posturing of the left arm and
diaphoresis, she was unable to follow commands

* Patient became agitated with altered mental status, preventing
neurological examination and further clinical history

e Vitals
e Pulse 43
e BP 133/119

* Sp0O2 100% on RA “Z-‘ZMSER



Pertinent Labs

Key positives Key negatives

* Na* 132 mmol/L * No severe electrolyte
 Hb11.1 g/dL derangement

* Hct 34.1%

e HCO3~ 20 mmol/L / CO;, 20 mmol/L
low bicarbonate * No coagulopathy

e pCO; 33 mmHg

* No metabolic abnormality

* Platelet count normal

Other investigations

* EKG showed sinus bradycardia
excluding a cardiogenic cause
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What Imaging Should We Order?
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ACR Appropriateness Criteria

Variant: 2 Adult. Focal neurologic deficit. Clinically suspected acute ischemic
stroke. Initial imaging.

' ' Usually Appropriate —
Usually Appropriate
Usually Appropriate
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May Be Appropriate

May Be Appropriate

k without and with IV contrast May Be Appropriate

May Be Appropriate

MPRI head perfusion with IV contrast May Be Appropriate
CT head perfusion with IV contrast May Be Appropriate

US duplex Doppler transcranial Usually Not Appropriate

Arteriography cervicocerebral Usually Not Appropriate

MRA head without and with IV contrast Usually Mot Appropriate
MRI head without and with IV contrast Usually Mot Appropriate
MRV head without and with IV contrast Usually Not Appropriate
MRV head without IV contrast Usually Mot Appropriate
CT head with IV contrast Usually Not Appropriate

CT head without and with IV o Usually Mot Appropriate

CTV head with IV contrast Usually Not Appropriate Al ‘[p) M S E R




CT Head W/O IV Contrast Findings (unlabeled)
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CT Head W/O IV Contrast Findings (labeled)

Mass effect results in 13 mm right to left
midline shift concerning for subfalcine

Right parieto-occipital intraparenchymal
ght p P P Y herniation

hemorrhage measuring approximately
90 x 40 x 65 mm

Extension into right lateral ventricle
with surrounding hypodensity
consistent with vasogenic edema

IXMSER

Asymmetric enlargement of |eft
occipital horn may reflect ventricular
entrapment



CTA Head W/ IV Contrast Findings (unlabeled)
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CTA Head W/ IV Contrast Findings (labeled)

'\v/,/

Subfalcine hernia in coronal view

i . - Feeding arteries from the M3/M4
Right occipital arteriovenous . meﬁts of rieht MCA and PB{/P4 demonstrating downward displacement
.madlform:tlon (AVM) measuring 38 mm segments of right PCA of cingulate gyrus under falx cerebri
in diameter
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Digital Subtraction Angiography (unlabeled)




Digital Subtraction Angiography (labeled)

AVM Nidus

Lateral right ICA DSA
demonstrates early cortical
venous drainage during
arterial phase



Final Dx:

Intraparenchymal hemorrhage secondary to
ruptured arteriovenous malformation
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Case Discussion

Abnormal tangles of dysplastic blood vessels that form direct connections between cerebral
arteries and veins, with a prevalence rate of 10-18 per 100,000 adults (95% Cl, 0.010—-0.018) [2]

Without an intervening capillary bed, this creates a high-flow, low-resistance AV shunt which is
prone to rupture

Once considered congenital, several theories have been proposed in the literature regarding their
etiology including:

* Somatic KRAS and RASA1 mutations [3]

* Association with Hereditary Hemorrhagic Telangiectasia [2]

* De novo formation arising from multi-factorial processes [4]
Hemorrhage is the most common presenting symptom following rupture (~*58% of symptomatic

cases) with ICH being the most frequent subtype, followed by seizures (20-34%) and headaches
(~15%)

Focal neurological deficits are rarer and may be a consequence of the complications of ruptured

| IXMSER



Case Discussion

Figure 1: Spetzler-Martin Grading Scale for Arteriovenous Malformations of the Brain [1] Spetzler Martin Grading System

<30 mm

Used to predict surgical risk and
30-60 mm 2 (38 mm) guide management strategy
> 60 mm

No

e Assigns points based on 3
anatomical features:

e Sijze

Eloquent Cortex 1 (Visual cortex)
* Eloquent cortex

* Venous drainage

Superficil

0 (Superficial only) Our patient had a ruptured Spetzler-
Deep Martin Grade Il AVM requiring
urgent multimodal management
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Total Score: 3




Case Discussion

Diffuse sulcal effacement and global loss of CSF
spaces

Encroachment of suprasellar cistern is a
sign of early descending transtentorial herniation
(TTH) [6]

Figure 2: Non-contrast CT head at level of pons (not seen in
our patient

".'{H
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Flame-like hyperdensity in the anteromedial
upper pons represents Duret hemorrhage, a
critical complication of descending TTH [7]
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Case Discussion

Post-operative non-contrast head CT Figure 3:Zoomed schematic of AYM nidus

Arterial feeders X Selected embolization targets

10 mm varix

Cortical draining vein

Onyx 34 embolization performed of PCA
pedicles with resultant reduction of AV
shunting

Right decompressive hemicraniectomy with
durotomy to relieve raised ICP



Direct AV shunting

Global mass effect and
raised ICP

Case Discussion

Right parieto-occipital <«—
AVM

~ 100 cc right ICH/IVH

/

Subfalcine and transtentorial —, '

herniation

== The Clinical Picture

Cushing’s response in response to
raised ICP - HR 43, BP 133/119

Right hemispheric injury and
possible ACA compression =
contralateral neurological deficit
(LUE and LLE 0/5)

GCS 11T post-operatively and
decorticate posturing = brainstem
compression

Dysconjugate gaze - ocular motor
pathway stress
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Take-Home Points for the Radiologist

* Intracranial hemorrhage in a younger patient should alert suspicion for a vascular

etiology

* Integrate assessing for downstream consequences of primary pathology into

search patterns (e.g. Duret hemorrhages once transtentorial hernia identified)

* Correlate imaging with patient presentation, recognizing that the clinical picture
can show the combined effect of multiple overlapping syndromes in neurological

injury

[XMSER
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