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Objectives

• Case based CT review of intracranial hemorrhage

• Review meningeal anatomy

• Discuss pitfalls
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Meninges

Allen, D. J. (n.d.). https://neupsykey.com/meningeal-coverings-of-the-brain-and-spinal-cord/ 
http://biodrawing.com/Neurology_modules/NervousSystemSite/Neuroanatomy/meninges/Meninges_menu.html
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Epidural space



Classically an arterial bleed (MMA), bound by 
sutures





Can be large…





Use 3D to check suture vs. fracture!



Can be small…





Can be VERY small…



Can be VERY small…



Can also be venous… especially if fracture 
traverses a sinus/suture





Use thin slices

3 mm 0.8 mm



Calvarial fractures more obvious on 3D



Nondisplaced fractures are usually better seen while scrolling

STOP



History: “Trauma” – no skull fracture

Meningioma



Epidural mimics

• Meningioma

• Subdural hematoma

• Dural/bone mets



Subdural space (a potential space)



Tearing of bridging veins

Gabaeff SC. Challenging the Pathophysiologic Connection between Subdural Hematoma, Retinal Hemorrhage and Shaken Baby Syndrome. West J Emerg Med. 2011 May;12(2):144-58. PMID: 21691518; PMCID: PMC3099599.
Mack, J., Squier, W. & Eastman, J.T. Anatomy and development of the meninges: implications for subdural collections and CSF circulation. Pediatr Radiol 39, 200–210 (2009). https://doi.org/10.1007/s00247-008-1084-6





Bound by dural reflections (falx, tentorium)



Density varies – acute blood generally brighter



Another subtle isodense subdural



Beware the bilateral subdurals!





Check the thickness of the falx



Check the thickness of the tentoria



Use your subdural windows!



Use your subdural windows!









Current Prior





History: Prostate cancer

Metastases



Subdural mimics

• Hygroma

• Intracranial hypotension

• Dural/bone metastasis

• Meningioma

• Pachymeningitis (idiopathic, ANCA associated)



Subarachnoid space

https://medizzy.com/feed/24302196



Subarachnoid space



Edlow, B.L., Mareyam, A., Horn, A. et al. 7 Tesla MRI of the ex vivo human brain at 100 micron resolution. Sci Data 6, 244 (2019). https://doi.org/10.1038/s41597-019-0254-8



Trauma is most common cause





May be multifocal…



May be small and subtle…



May be small and very subtle…



May be confusing on only one plane…



History: “Trauma”

Tuberculosis



Sulcal hyperattenuation

• Hemorrhage
• Traumatic (usually small volume)
• Aneurysmal (larger volume, focally prominent area near aneurysm)
• Reversible cerebral vasoconstriction syndrome (RCVS)
• Vascular malformation
• Surgery

• Non-hemorrhage
• Infection/pus
• Leptomeningeal mets/malignancy
• Thrombosed sulcal vein

• Pseudo-subarachnoid hemorrhage (diffuse cerebral edema)



Parenchymal contusions and shear injuries



Frontal poles commonly affected



Temporal poles commonly affected



Herniation



Duret hemorrhage



Trauma with acute loss of consciousness



Diffuse axonal injury (DAI)

• Corpus callosum (esp splenium)

• Grey-white interface

• Brainstem

CT may only show tip of the iceberg – MRI 
will reveal full extent of injury



Courtesy: Matthew Young DO

Bike accident with head trauma



CT
A

Courtesy: Matthew Young DO



Initial head CT 1 hour later 12 hours later6 hours later

Courtesy: Matthew Young DO



CTA Spot Sign

Implies active contrast extravasation

Strong predictor of early hematoma expansion

Courtesy: Matthew Young DO



Black hole sign

• Seen on non-contrast head CT

• Hypoattenuatting area encapsulated within the 
hyperattenuating hematoma with a clearly defined 
border

• Another predictor for early hematoma growth

Courtesy: Matthew Young DO

Noncontrast version of the spot sign

Another predictor of hematoma expansion

Courtesy of Rajan Jain MD



History: “Trauma”

Oligodendroglioma



“Multicompartment” bleeds
Outside in:
-Left scalp soft tissue swelling
-Left parietotemporal calvarial fracture
-Left epidural hematoma
-Right subdural and parafalcine hematoma
-Right frontal subarachnoid blood
-?Right frontal contusion



Take home points

• Use soft tissue swelling to hone in, look for coup and contrecoup.

• Use 3D images to look at the calvarium, ESPECIALLY in peds cases.

• Look at all three planes!

• Use your subdural windows!

• Beware “non-trauma” cases presenting as trauma (often from a 
minor fall).

• MRI is much more sensitive than CT for diffuse axonal injury.

• In complex cases with multiple hemorrhages, list them systematically 
in your report to stay organized (outside in, for example).
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