Subdural
Hematoma:
An Update on
Diagnosis and
Management

May 20th, 2024
Thomas J. Scruton, DMSc, PA-C, DFAAPA

magery T Scuon

Disclosures
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« Off-label and investigational treatments are identified and
discussed in review of emerging management options for
this condition.

« This presentation is for educational and scholarly purposes
only. Images in this presentation may not be openly
distributed to satisfy copyright and Fair Use laws. Links to
image sources and associated references are imbedded in
these slides, where appropriate. Rights to original images,
tables, and figures are retained by the author.

Learning Objectives

* Recognize common presenting features and risk factors
for developing subdural hematoma (SDH)

* Review the pathophysiology and diagnosis of SDH
« Discuss the impact of antithrombotic drugs on SDH
* Review current and emerging treatments for SDH

Subdural Hematoma (SDH)

« Potentially life-threatening intracranial hemorrhage

« Collection of blood products and inflammatory fluid
between the dura and arachnoid covering of the brain

« Occurs with 11-20% of head injuries?

* Presentations manifest a spectrum of acute to chronic SDH

Epidemiology of SDH

« Increasing with age, > 65 years12

« Rate increases directly associated with advancing age
* Men >women: ~ 3:134

* Head injury, most commonly FFSH2

« Increased with anticoagulant/antithrombotic meds3

* Projected incidence will nearly double by 2030, becoming
the most common cranial neurosurgical condition in the

us3

SDH Pertinent Anatomy Review
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* Head trauma in the setting of increased subdural
space:

* Age-related atrophy and friable bridging veins?!
« Cerebrospinal fluid (CSF) overdrainage?

« Controversial if enlargement of extra-axial space
increases SDH risk in children3

Pediatric SDH

« Pediatric patients with enlarged subarachnoid space had been
thought to have increased risk of SDH?

* Recent studies dispute this hypothesis!2
* In children < 3-years-old the clinical triad of:
SDH
retinal hemorrhages
non-cranial fracture
predicts abuse / non-accidental trauma?2
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Classical Signs and Symptoms Neurologic Deficits
Complaints Exam Findings * Neurologic deficits may result from:
Headache GCS< 15 » Mechanical obstruction to blood flow
Confusion Pupil reactivity changes * Seizure ‘ _
Nausea Pronator drift/hemiplegia ‘ Confcal spreading depression
- - * Atrophic cerebrum may accommodate a large SDH
Falls/imbalance Gait changes * Sudden changes have greater effect:
Disordered speech/repetition . Rebleedgi’ng ° ’
Severity on presentation correlates with worse outcomes * Acute hemorrhage
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. . . SDH Etiologies
Imaging-based Diagnosis
Trauma
*Non-contrast CT is preferred initial Coagulopathy Infection / meningitis
studyl Neoplasm Alcohol or cocaine use
Intracranial hypotension H . L
. . . . leak. shunt ypovitaminosis:
« Broad differential diagnosis (DDx) (CSF leak, especially vitamin C
MRI for evaluation of DDx! overdrainage)
Vascular malformation or Hypertension
aneurysm
pr—
e
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Acute SDH Distributions
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« Acute blood is hyperdense relative to brain for 3—7 days?!
« Tearing of bridging vein results in subdural bleeding?
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Subacute SDH

* Isodense after 7-10 days!

* “Hematocrit effect” gradient of degraded blood
products

Chronic SDH

* Hypodense to brain by 10-14 days and gradually resolving*
« A minority of aSDH go on to develop cSDH?

« Inflammatory cycle following injury causes cSDH?
* ~4-7 weeks to symptomatic volume?
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Acute-on-
Chronic SDH

* Acute density of blood mixing with chronic fluid

| Extra-axial
| Membranes

A4

* Presence of membranes or “honeycomb” of
loculations
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Type Diagram Description
Acute SDH 'k ) Hyperdense to brain
¢ '7 Isodense to brain
Subacute SDH B “hematocrit effect”
'y density gradient of SDH

Hypodense to brain

Chronic SDH \ ’i)

Hyperdense acute blood
mixed with chronic fluid

|
Acute-on-chronic SDH i
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SDH with membranes {
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Membrane formations form
pockets of SDH fluid
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Acute-on-chronic SDH
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Midline Shift = Mass Effect .
Screening for Coagulopathy
* Mass effect is measured by midline shift (MLS) on CT/MRI
studies
* Increased risI2< for SDH and recurrence: anticoagulants >
+ aSDH with significant mass effect (>10mm thickness, MLS antiplatelet®
>5mm) is potentially a neurosurgical emergency « Laboratory workup should include CBC, PT/INR and PTT3
* Reversal may be appropriate, consider risk/benefit
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Increased Shear forces cause:

extra-axial Dural border

cell injury

space

Injury to bridging vessels .
Inflammation

Leaky membranes

Anticoagulation
Acute SDH interferes with normal
hemostasis

Chronic SDH

Chronic SDH

« Results from injury to dural border cells!
* Up to 24% with transient deficits 2
* >75% of cSDH cases may have a normal neurologic exam3
« Recurrence after surgery is common: ~1-in-5 cases
(4.9-23.6%) 47
« Increased recurrence risk: anticoagulants, higher density
and volume of SDH, MLS, presence of membranes®
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F Disruption of the dural | Dural cells release:
border cell layer Cytokines: IL-6, IL-8, JAK-STAT,
CRP, TNF-alpha; pro-collagens
Hematoma enlarges =ﬁ Inflammatory cells respond
[r causing more damage

Fibroblasts pro\ifera(e
outer membrane

\/EGF stimulates
formation of
capmanes

Fibrin degradation
Platelet disaggregation

Membranes
Immature capmanes in form Cwaw:/l‘wlm SDH
membranes extravasate Y
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Chronic SDH Volume Changes
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Chronic SDH Volume Changes Seizures with SDH
* Seizure associated with SDH has a pooled
incidence of 7.2%!
* Risk is not significantly reduced by antiepileptic
o mato drugs!
o ff\)s‘or\ * Prophylaxis is decided on case-by-case basis
based on risk factors
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Seizures with SDH

* Highest risk:
» Advanced age
* Alcohol use
» Accumulation—high volume, acute blood
« After surgery?
* Variable risk of developing epilepsy after SDH2

Treatment and Prognosis of aSDH

« Order short-term follow-up head CT in ~4—6 hours
« Admit to ICU for close observation, +/- floor if minor

» Acute SDH with large MLS and low GCS has a high
mortality rate that can be decreased with surgery?

« Severe deficits on presentation portend poor prognosis
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Treatment of non-acute SDH

« Consult Neurosurgery for urgent opinion on all cases

* Rebleeding or subacute on CT, patients with
signs/symptoms = more aggressive management

« Ask neurosurgery team admission and placement (ICU,
floor, etc.)

* Incidental cSDH found in patients without deficits needs a
clear follow-up plan for those cases not needing admission

Surgery for Symptomatic cSDH

« Surgical evacuation and drain placement is standard
treatment, most often by burr hole craniostomy?

« Single or double burr hole craniostomy outcomes
comparable to open craniotomy:2-4

» Open craniotomy may be preferred for cases with fibrotic
membranes or substantial clot burden3
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Surgical Treatments for SDH Surgical Objectives for SDH
* Relieve mass effect on brain
) < =N v . 5 * Allow direct or indirect control of bleeding in aSDH1.2
b ? é’ * Washing out inflammatory mediators of cSDH
* Placing a drain to facilitate resolution
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Surgical Risks for SDH

* Pneumocephalus

« Bleeding: IPH, SDH recurrence requiring reoperation?!

* Infection: subdural empyema (also a risk of untreated SDH)
« Cranial surgical site infection ~1%, increased with reoperation?

* Seizures

* Hydrocephalus or CSF leak

« “Stroke, coma, and death” - John S. Nichols, MD, PhD

* Mortality for nontraumatic SDH at 30 days 11.6-13.8%1

Twist Drill Craniostomy
with Drain Insertion

« Similar outcomes vs burr holes!
« Allows slow drainage, less acute
changein ICP
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Burr Hole Craniostomy

« Comparable to craniotomy in
complications and morbidity1-3

 Lower operating time and
reoperation ratel-3

« Similar risk of cSDH recurrence to
craniotomy?!

Open Craniotomy

« Allows removal of clot and
direct control of active
bleeding

« Extensive irrigation to wash
out inflammatory mediators

* Removal of active membranes
/ opening of loculated cavities
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Subdural and Subgaleal Drainage Emerging Treatments for cSDH
’ feliﬁfgﬁgéfzf a drain significantly decreases risk of Non-operative treatments investigated (off-label*)
« Studies have evaluated various types and locations for drain for use as adjunct to or alternative to surgery:
placement
« Drainage is continued for 24—48 hours 3 » Dexamethasone with or without atorvastatin
* no advantage to longer duration « Tranexamic acid (TXA)
« 1 infection and hospital stay * Middle meningeal artery embolization (MMAE)
« Antibiotic prophylaxis may be continued until drain is DC’'d
3 e *SDH is not an FDA approved indication
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Tranexamic Acid Middle Meningeal Artery
Embolization
. ! * Endovascular procedure to occlude blood flow to outer
Used off—labe‘l for treatment_of acute hemorrhage in membranes supplied by middle meningeal artery
trauma and high-loss surgeries d | uti £ cSDH
» Decreases volume of SDH in studies given PO after Leads to slow resolution of cSD
burr hole evacuation for cSDH » Composite cSDH recurrence rate from meta-analysis of
* Mixed results on reduction in recurrence rate 3.6%
« Randomized placebo-controlled trials pending * Lower complication and recurrence rates compared to
craniotomy
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Key Points
« Patients at risk for SDH are over 65, on anticoagulants,
and may have a history of head injury

* Head CT is ideal for primary and follow-up studies; MRI
for differential diagnosis

« Evaluate bleeding risk with a careful review of
medications and laboratory studies

Key Points

* Hold anticoagulants pending neurosurgery consultation

for risk/benefit evaluation

« Consider seizure prophylaxis for high-risk individuals
(5As): advanced age, alcohol use, aggressive
(MLS/acute bleeding), after surgery, African ethnicity

» Craniotomy with drainage is the standard treatment;
potential alternatives are emerging for select cases
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