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●​ What is the pathophysiology of SDH, what are common clinical features, and how do you 
classify them? 

o​ Pathophysiology 
▪​ SDH is a type of intracranial hemorrhage where bleeding forms in the space 

between the dura and arachnoid (bone – dura – arachnoid – pia – brain). 
▪​ Occurs due to tearing of bridging veins located in this space. These veins drain 

from the surface of the brain into the dural sinuses. 
▪​ Commonly occurs in the elderly and alcoholic patients as the vessels travel 

further distances given atrophy. 
o​ Common clinical features 

▪​ Clinical presentation has a wide spectrum ranging from completely 

asymptomatic to comatose. Symptoms may not develop until several days to 
weeks after the initial injury as venous bleeding is slow. Symptoms can be from 
initial injury or from ischemia/damage caused by prolonged compression of 
brain structures from the slowly expanding hematoma or from midline shift. 

▪​ Acute SDH may present with a decreased level of consciousness. Common 

symptoms for subacute and chronic SDH include headache, photophobia, 
altered mental status, weakness, or other vague symptoms. 

o​ Classification 
▪​ Acute: < 2 days 
▪​ Subacute: 3-14 days 
▪​ Chronic: > 15 days 

 
●​ What do you expect to see on head CT?  

o​ Depends on the timing of the injury (Figure 38.5).  
o​ Subacute injury is often the most difficult to identify as the collection becomes isodense 

with surrounding structures. Secondary signs such as sulcal effacement or mass effect 
are helpful clues to consider. Still, CT with contrast or MRI may be necessary for further 
characterization. 

o​ You may also see acute-on-chronic findings within the SDH.​
 

●​ How do you manage SDH in the emergency department? 
o​ Initial management should focus on stabilization including ABCs and quick neurosurgical 

consultation. 
o​ Other important early considerations include: 

▪​ Avoiding hypotension or hypertension. 
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●​ MAP goal > 75-80 and the SBP goal is generally 100-110 to 140-160 (110 
if age 15-49 or ≥70 years). This may require IV fluids, vasopressors, or 
vasodilators to maintain.  

▪​ HOB 30 degrees 
▪​ Reverse anticoagulation 

●​ Consider platelet transfusion only if plts < 100,000 
▪​ Avoid hypoxia 
▪​ Avoid hyperthermia 
▪​ Avoid hypoglycemia 
▪​ Consider antiepileptics 

o​ Surgical intervention is recommended in patients with: 
▪​ SDH width > 10 mm, 
▪​ Midline shift > 5 mm, or 
▪​ GCS < 9 or change ≥ 2 since injury 

o​ Temporizing measures are discussed further below 
 

●​ What are the common herniation syndromes (Figure 38.6) and what are the treatment 
options? 

o​ Subfalcine herniation 
▪​ Presents similar to ACA stroke with contralateral leg weakness as ACA gets 

compressed 
o​ Central transtentorial herniation 

▪​ Pupils initially miotic but progress to fixed and misposition 
▪​ Decorticate and then decerebrate posturing 
▪​ Pathologic breathing patterns (ex. Cheyne-Stokes) 

o​ Uncal herniation  
▪​ Loss of consciousness (ascending arousal pathway), ipsilateral pupillary dilation 

(oculomotor nerve), and contralateral hemiparesis (corticospinal tract). May 
have positive Babinski. 

▪​ May have false localizing symptoms and can progress to include bilateral 
symptoms and posturing 

o​ Cerebellar tonsillar herniation 
▪​ Miotic and unreactive pupils, posturing to flaccid paralysis, and 

cardiovascular/respiratory collapse 
o​ Treatment options 

▪​ HOB 30 degrees 

▪​ Osmotherapy 
●​ Hypertonic saline – Bolus 250 mL of 3%, can be given through peripheral 

line 
●​ Mannitol (may be inferior to hypertonic saline) – 1 g/kg bolus 

▪​ Hyperventilation with target pCO2 35-40 

▪​ Emergent neurosurgical intervention​
 

●​ What are the other types of intracranial hemorrhage? 
o​ Epidural hematoma 
o​ Subarachnoid hemorrhage 
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o​ Intraparenchymal hemorrhage​
 

●​ POCUS Pearls 
o​ Ocular US has many uses in the ED.  Optic nerve sheath diameter (ONSD) can be used to 

assess for evidence of increased intracranial pressure. The optic nerve sheath is 
contiguous with the subarachnoid space, therefore it distends with increased intracranial 
pressure. 

o​ Fundoscopy can be very difficult for EMPs.  Measuring the ONSD is an easier and more 
reliable way of assessing for increased ICP.  

o​ The optic nerve appears hypoechoic and the sheath appears hyperechoic; ONSD should 
be measured 3 mm posterior to the globe, from outer edge to outer edge 

o​ In adults, a diameter > 5 mm is abnormal and consistent with increased ICP, though 
some data suggest a cutoff of 6mm. 

o​ See Figure 38.4 for example of abnormal Optic Nerve Sheath Diameter (ONSD) 
measurement, consistent with increased ICP. 
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▪​ Image References  
●​ Figure 38.5: Head CT’s with descriptions, from “radiopedia”  

https://radiopaedia.org/cases/subdural-haemorrhage-6?lang=us, 
https://radiopaedia.org/cases/subacute-subdural-haematoma, 
https://radiopaedia.org/cases/chronic-subdural-haemorrhage-teaching?
lang=us 

●​ Figure 38.4 Ocular POCUS images courtesy of: Northwestern Emergency 
Medicine POCUS Image Bank AND/OR Emory Emergency Medicine 
POCUS Archive 

●​ Figure 38.6: Brain herniation syndromes from 
https://commons.wikimedia.org/wiki/File:Brain_herniation_types-2.svg 

 
Figure 38.4 – POCUS Ocular US 

 
​
 

​
​
​
​
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Figure 38.5 – SDH CT Findings by Age 
Age Image Typical Findings 

Acute  
(1-2 days) 

 

Highly visible crescent-shaped 
hyperdense collection. May see 
midline shift. 

Subacute  
(3-14 
days) 

 

As clot degradation begins, the 
collection becomes hypodense 
making it potentially difficult to 
identify. Secondary signs are 
important to recognize, including: 
1.​ Sulci do not reach the skull 

border 
2.​ Mass-effect including sulcal 

effacement/distortion (gyri 
appear pushed together) and 
midline shift 

​
​
​
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Chronic 
(>15 
days) 

 

Hypodense crescent-shaped 
collection. May see midline shift. 
​
​
​
​
 

Back to case teaching points 
 
Figure 38.6 – Brain Herniation Syndromes 
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