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Disclosures
• I have no relevant relationships with ineligible companies to 

disclose in the last 24 months. 

• 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.
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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
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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 injuries1

• Presentations manifest a spectrum of acute to chronic SDH

1. Sharma R, Rocha E, Pasi M, Lee H, Patel A, Singhal AB. Subdural Hematoma: Predictors of Outcome and a Score to Guide Surgical Decision-Making. J Stroke Cerebrovasc Dis. Nov 2020;29(11):105180. 
doi:10.1016/j.jstrokecerebrovasdis.2020.105180
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Epidemiology of SDH
• Increasing with age, > 65 years1,2

• Rate increases directly associated with advancing age
• Men > women: ~ 3:13,4

• 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 
U.S.3

1. Knopman J, Link TW, Navi BB, Murthy SB, Merkler AE, Kamel H. Rates of Repeated Operation for Isolated Subdural Hematoma Among Older Adults. JAMA Netw Open. Oct 5 2018;1(6):e183737. 
doi:10.1001/jamanetworkopen.2018.3737

2. Manivannan S, Spencer R, Marei O, et al. Acute subdural haematoma in the elderly: to operate or not to operate? A systematic review and meta-analysis of outcomes following surgery. BMJ Open. Dec 3 
2021;11(12):e050786. doi:10.1136/bmjopen-2021-050786

3. Balser D, Farooq S, Mehmood T, Reyes M, Samadani U. Actual and projected incidence rates for chronic subdural hematomas in United States Veterans Administration and civilian populations. J Neurosurg. 
Nov 2015;123(5):1209-15. doi:10.3171/2014.9.Jns141550

4. Henry J, Amoo M, Kissner M, et al. Management of Chronic Subdural Hematoma: A Systematic Review and Component Network Meta-analysis of 455 Studies With 103 645 Cases. Neurosurgery. Sep 28 
2022;doi:10.1227/neu.0000000000002144
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Tofu in a Tub

• Head trauma in the setting of increased subdural 
space:
• Age-related atrophy and friable bridging veins1

• Cerebrospinal fluid (CSF) overdrainage2

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

1. Gaonkar VB, Garg K, Agrawal D, Chandra PS, Kale SS. Risk Factors for Progression of Conservatively Managed Acute Traumatic Subdural Hematoma: A Systematic Review and Meta-Analysis. World 
Neurosurg. Feb 2021;146:332-341. doi:10.1016/j.wneu.2020.11.031

2. Desai VR, Sadrameli SS, Jenson AV, et al. Ventriculoperitoneal shunt complications in an adult population: A comparison of various shunt designs to prevent overdrainage. Surg Neurol Int. 2020;11:269. 
Published 2020 Sep 5. doi:10.25259/SNI_38_2020

3. McKeag H, Christian CW, Rubin D, Daymont C, Pollock AN, Wood J. Subdural hemorrhage in pediatric patients with enlargement of the subarachnoid spaces. J Neurosurg Pediatr. Apr 2013;11(4):438-44. 
doi:10.3171/2012.12.Peds12289

Original image by T. Scruton
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Pediatric SDH

• Pediatric patients with enlarged subarachnoid space had been 
thought to have increased risk of SDH1

• Recent studies dispute this hypothesis1,2

• In children < 3-years-old the clinical triad of: 
SDH
retinal hemorrhages
non-cranial fracture 

predicts abuse / non-accidental trauma2

1. McKeag H, Christian CW, Rubin D, Daymont C, Pollock AN, Wood J. Subdural hemorrhage in pediatric patients with enlargement of the subarachnoid spaces. J Neurosurg Pediatr. Apr 2013;11(4):438-44. 
doi:10.3171/2012.12.Peds12289

2. Mamaril-Davis JC, Riordan K, Sumdani H, et al. Subdural hematoma, retinal hemorrhage, and fracture triad as a clinical predictor for the diagnosis of child abuse. J Neurosurg Pediatr. Dec 1 2023:1-7. 
doi:10.3171/2023.11.Peds23212
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Complaints Exam Findings
Headache GCS < 15
Confusion Pupil reactivity changes

Nausea Pronator drift/hemiplegia
Falls/imbalance Gait changes

Disordered speech/repetition

Classical Signs and Symptoms

Severity on presentation correlates with worse outcomes
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Neurologic Deficits

• Neurologic deficits may result from:
• Mechanical obstruction to blood flow 
• Seizure
• Cortical spreading depression

• Atrophic cerebrum may accommodate a large SDH 
• Sudden changes have greater effect:

• Rebleeding
• Acute hemorrhage

Blaauw J, Zundert JMV, den Hertog HM, et al. Pathophysiology of transient neurological deficit in patients with chronic subdural hematoma: A systematic review. Acta Neurol Scand. Jun 
2022;145(6):649-657. doi:10.1111/ane.13617
Image adapted from: Fürbass F. EEG monitoring based on automatic detection of seizures and repetitive discharges. 2017.
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Imaging-based Diagnosis

•Non-contrast CT is preferred initial 
study1

•Broad differential diagnosis (DDx)
•MRI for evaluation of DDx1

1. Radiology ACo. Appropriateness Criteria – Neurologic. Accessed 10/4/22, https://acsearch.acr.org/list
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SDH Etiologies

Trauma

Coagulopathy Infection / meningitis

Neoplasm Alcohol or cocaine use

Intracranial hypotension
(CSF leak, shunt 
overdrainage)

Hypovitaminosis: 
especially vitamin C

Vascular malformation or 
aneurysm

Hypertension

Gaonkar VB, Garg K, Agrawal D, Chandra PS, Kale SS. Risk Factors for Progression of Conservatively Managed Acute Traumatic Subdural Hematoma: A Systematic Review and Meta-
Analysis. World Neurosurg. Feb 2021;146:332-341. doi:10.1016/j.wneu.2020.11.031
Desai VR, Sadrameli SS, Jenson AV, et al. Ventriculoperitoneal shunt complications in an adult population: A comparison of various shunt designs to prevent overdrainage. Surg Neurol Int. 
2020;11:269. doi:10.25259/sni_38_2020
Spontaneous subdural hematoma. In: Greenberg MS, ed. Greenberg's Handbook of Neurosurgery. 10th Edition ed. Thieme Medical Publishers, Inc.; 2023.
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Acute SDH

• Acute blood is hyperdense relative to brain for 3–7 days1

• Tearing of bridging vein results in subdural bleeding2

1. Suero Molina E, Borscheid L, Freistühler M, Zawy Alsofy S, Stummer W, Schipmann S. Risk-assessment in chronic subdural hematoma evaluated in 148 patients - A score for predicting recurrence. Clin Neurol 
Neurosurg. Aug 2020;195:106020. doi:10.1016/j.clineuro.2020.106020

2. Gaonkar VB, Garg K, Agrawal D, Chandra PS, Kale SS. Risk Factors for Progression of Conservatively Managed Acute Traumatic Subdural Hematoma: A Systematic Review and Meta-Analysis. World 
Neurosurg. Feb 2021;146:332-341. doi:10.1016/j.wneu.2020.11.031

O r ig in a l  im a g e s  b y  T .  S c r u t o n
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Subacute SDH

• Isodense after 7–10 days1

• “Hematocrit effect” gradient of degraded blood 
products

1. Suero Molina E, Borscheid L, Freistühler M, Zawy Alsofy S, Stummer W, Schipmann S. Risk-assessment in chronic subdural hematoma evaluated in 148 patients - A score for predicting recurrence. Clin Neurol 
Neurosurg. Aug 2020;195:106020. doi:10.1016/j.clineuro.2020.106020

O r ig in a l  im a g e s  b y  T .  S c r u t o n
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Chronic SDH

• Hypodense to brain by 10–14 days and gradually resolving1

• A minority of aSDH go on to develop cSDH2

• Inflammatory cycle following injury causes cSDH3

• ~4–7 weeks to symptomatic volume3

1. Suero Molina E, Borscheid L, Freistühler M, Zawy Alsofy S, Stummer W, Schipmann S. Risk-assessment in chronic subdural hematoma evaluated in 148 patients - A score for predicting recurrence. Clin Neurol 
Neurosurg. Aug 2020;195:106020. doi:10.1016/j.clineuro.2020.106020

2. Weigel R, Schilling L, Krauss JK. The pathophysiology of chronic subdural hematoma revisited: emphasis on aging processes as key factor. Geroscience. Jun 2022;44(3):1353-1371. doi:10.1007/s11357-022-00570-y
3. Edlmann E, Giorgi-Coll S, Whitfield PC, Carpenter KLH, Hutchinson PJ. Pathophysiology of chronic subdural haematoma: inflammation, angiogenesis and implications for pharmacotherapy. J 

Neuroinflammation. May 30 2017;14(1):108. doi:10.1186/s12974-017-0881-y
O r ig in a l  im a g e s  b y  T .  S c r u t o n
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Acute-on-
Chronic SDH

•Acute density of blood mixing with chronic fluid

O r ig in a l  im a g e s  b y  T .  S c r u t o n
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Extra-axial
Membranes

• Presence of membranes or “honeycomb” of 
loculations

O r ig in a l  im a g e s  b y  T .  S c r u t o n
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Type Diagram CT Description

Acute SDH Hyperdense to brain

Subacute SDH
Isodense to brain

“hematocrit effect” 
density gradient of SDH

Chronic SDH Hypodense to brain

Acute-on-chronic SDH 
Hyperdense acute blood 
mixed with chronic fluid

SDH with membranes
Membrane formations form 

pockets of SDH fluid

O r ig in a l  im a g e s  b y  T .  S c r u t o n
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Acute-on-chronic SDH 

Acute 
SDH

Chronic 
SDH

Membranes
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Midline Shift = Mass Effect

• Mass effect is measured by midline shift (MLS) on CT/MRI 
studies

• aSDH with significant mass effect (>10mm thickness, MLS 
>5mm) is potentially a neurosurgical emergency
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Screening for Coagulopathy

• Increased risk for SDH and recurrence: anticoagulants > 
antiplatelet1,2

• Laboratory workup should include CBC, PT/INR and PTT3

• Reversal may be appropriate, consider risk/benefit

1. Hart RG, Pearce LA, Gorelick PB, Connolly BJ, Catanese L. Aspirin Use and Risk of Subdural Hematoma: Updated Meta-Analysis of Randomized Trials. J Stroke Cerebrovasc Dis. Aug 2021;30(8):105911. 
doi:10.1016/j.jstrokecerebrovasdis.2021.105911
2. Wang H, Zhang M, Zheng H, et al. The effects of antithrombotic drugs on the recurrence and mortality in patients with chronic subdural hematoma: A meta-analysis. Medicine (Baltimore). Jan 2019;98(1):e13972. 
doi:10.1097/md.0000000000013972
3. Solou M, Ydreos I, Gavra M, et al. Controversies in the Surgical Treatment of Chronic Subdural Hematoma: A Systematic Scoping Review. Diagnostics (Basel). Aug 25 2022;12(9)doi:10.3390/diagnostics12092060
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Increased 
extra-axial 

space

Shear forces cause:

Injury to bridging vessels

Dural border 
cell injury

Inflammation
Leaky membranes

Chronic SDHAcute SDH
Anticoagulation 

interferes with normal 
hemostasis
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Chronic SDH

• Results from injury to dural border cells1

• 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%) 4–7

• Increased recurrence risk: anticoagulants, higher density 
and volume of SDH, MLS, presence of membranes6 

1. Edlmann E, Giorgi-Coll S, Whitfield PC, Carpenter KLH, Hutchinson PJ. Pathophysiology of chronic subdural haematoma: inflammation, angiogenesis and implications for pharmacotherapy. J Neuroinflammation. 
May 30 2017;14(1):108. doi:10.1186/s12974-017-0881-y

2. Blaauw J, Zundert JMV, den Hertog HM, et al. Pathophysiology of transient neurological deficit in patients with chronic subdural hematoma: A systematic review. Acta Neurol Scand. Jun 2022;145(6):649-657. 
doi:10.1111/ane.13617

3. Miranda LB, Braxton E, Hobbs J, Quigley MR. Chronic subdural hematoma in the elderly: not a benign disease. J Neurosurg. Jan 2011;114(1):72-6. doi:10.3171/2010.8.Jns10298
4. Kim SU, Lee DH, Kim YI, Yang SH, Sung JH, Cho CB. Predictive Factors for Recurrence after Burr-Hole Craniostomy of Chronic Subdural Hematoma. J Korean Neurosurg Soc. Nov 2017;60(6):701-709. 

doi:10.3340/jkns.2016.1010.003
5. Hammer A, Tregubow A, Kerry G, Schrey M, Hammer C, Steiner HH. Predictors for Recurrence of Chronic Subdural Hematoma. Turk Neurosurg. 2017;27(5):756-762. doi:10.5137/1019-5149.Jtn.17347-16.1
6. Suero Molina E, Borscheid L, Freistühler M, Zawy Alsofy S, Stummer W, Schipmann S. Risk-assessment in chronic subdural hematoma evaluated in 148 patients - A score for predicting recurrence. Clin Neurol Neurosurg. Aug 

2020;195:106020. doi:10.1016/j.clineuro.2020.106020
7. Miah IP, Tank Y, Rosendaal FR, et al. Radiological prognostic factors of chronic subdural hematoma recurrence: a systematic review and meta-analysis. Neuroradiology. Jan 2021;63(1):27-40. doi:10.1007/s00234-020-02558-x
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Injury

Disruption of the dural 
border cell layer

Dural cells release:
Cytokines: IL-6, IL-8, JAK-STAT, 
CRP, TNF-alpha; pro-collagens

Inflammatory cells respond

Immature capillaries in 
membranes extravasate 

blood and fluid

Hematoma enlarges 
causing more damage

Plasminogen, tPA and 
thrombin in SDH:

Fibrin degradation
Platelet disaggregation

VEGF stimulates 
formation of 

capillaries
Fibroblasts proliferate 

outer membrane

Membranes 
form within SDH 

cavity

Cycle of Inflammation in cSDH 

Adapted from Shlobin (2021), Holl (2018), and Edlmann (2017) 
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Chronic SDH Volume Changes

Inflammatory effusion Reabsorption of fluid 

26

Chronic SDH Volume Changes

Inflammatory 

effusion

Reabsorption 

of fluid Capillary micro-

hemorrhage
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Seizures with SDH

• Seizure associated with SDH has a pooled 
incidence of 7.2%1

• Risk is not significantly reduced by antiepileptic 
drugs1

• Prophylaxis is decided on case-by-case basis 
based on risk factors

1. Nachiappan DS, Garg K. Role of prophylactic antiepileptic drugs in chronic subdural hematoma-a systematic review and meta-analysis. Neurosurg Rev. Aug 2021;44(4):2069-2077. 
doi:10.1007/s10143-020-01388-y
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Seizures with SDH

• Highest risk:
• Advanced age
• Alcohol use
• Accumulation–high volume, acute blood 
• After surgery1

• Variable risk of developing epilepsy after SDH2

1. Nachiappan DS, Garg K. Role of prophylactic antiepileptic drugs in chronic subdural hematoma-a systematic review and meta-analysis. Neurosurg Rev. Aug 2021;44(4):2069-2077. 
doi:10.1007/s10143-020-01388-y

2. Brown SC, King ZA, Kuohn L, et al. Association of race and ethnicity to incident epilepsy, or epileptogenesis, after subdural hematoma. Neurology. Nov 24 2020;95(21):e2890-e2899. 
doi:10.1212/wnl.0000000000010742
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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 surgery2

• Severe deficits on presentation portend poor prognosis

1. Devulapalli KK, Talbott JF, Narvid J, et al. Utility of Repeat Head CT in Patients with Blunt Traumatic Brain Injury Presenting with Small Isolated Falcine or Tentorial Subdural Hematomas. AJNR Am J Neuroradiol. 
Apr 2018;39(4):654-657. doi:10.3174/ajnr.A5557 
2. van Essen TA, Res L, Schoones J, et al. Mortality Reduction of Acute Surgery in Traumatic Acute Subdural Hematoma since the 19th Century: Systematic Review and Meta-Analysis with Dramatic Effect: Is 
Surgery the Obvious Parachute? J Neurotrauma. Aug 30 2022;doi:10.1089/neu.2022.0137
3.  Evans LR, Jones J, Lee HQ, et al. Prognosis of Acute Subdural Hematoma in the Elderly: A Systematic Review. J Neurotrauma. Feb 15 2019;36(4):517-522. doi:10.1089/neu.2018.5829 
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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

31

Surgery for Symptomatic cSDH

• Surgical evacuation and drain placement is standard 
treatment, most often by burr hole craniostomy1

• 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 burden5

1. Laldjising ERA, Cornelissen FMG, Gadjradj PS. Practice variation in the conservative and surgical treatment of chronic subdural hematoma. Clin Neurol Neurosurg. Aug 2020;195:105899. 
doi:10.1016/j.clineuro.2020.105899 
2. Knopman J, Link TW, Navi BB, Murthy SB, Merkler AE, Kamel H. Rates of Repeated Operation for Isolated Subdural Hematoma Among Older Adults. JAMA Netw Open. Oct 5 2018;1(6):e183737. 
doi:10.1001/jamanetworkopen.2018.3737 
3. Wan Y, Xie D, Xue Z, et al. Single Versus Double Burr Hole Craniostomy in Surgical Treatment of Chronic Subdural Hematoma: A Meta-Analysis. World Neurosurg. Nov 2019;131:e149-e154. 
doi:10.1016/j.wneu.2019.07.097
4. Huang YW, Yin XS, Li ZP. Burr hole craniostomy vs. minicraniotomy of chronic subdural hematoma: a systematic review and meta-analysis. Eur Rev Med Pharmacol Sci. Jul 2022;26(14):4983-4990. 
doi:10.26355/eurrev_202207_29284
5. Sahyouni R, Mahboubi H, Tran P, Roufail JS, Chen JW. Membranectomy in Chronic Subdural Hematoma: Meta-Analysis. World Neurosurg. Aug 2017;104:418-429. doi:10.1016/j.wneu.2017.05.030

32

Surgical Treatments for SDH

https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcQkjSSIZgeVkE2XbnopsQVtlEO7wNBMCWlwAtKD5HQD_6uqJ_5LLALrp52-4YJC7gmQXZ15Lcle5A&usqp=CAU&ec=48665698

Im age adapted  from : K o lias  A G , C hari A , S anta rius  T , H u tch inson  P J. C hron ic  subdura l haem atom a: m odern  m anagem ent and  em erg ing  therap ies . N ature  
R ev iew s N euro logy . 2014 /10 /01  2014;10(10):570 -578 . do i:10 .1038/n rneuro l.2014 .163
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Surgical Objectives for SDH

• Relieve mass effect on brain

• Allow direct or indirect control of bleeding in aSDH1,2

• Washing out inflammatory mediators of cSDH

• Placing a drain to facilitate resolution

1. Manivannan S, Spencer R, Marei O, et al. Acute subdural haematoma in the elderly: to operate or not to operate? A systematic review and meta-analysis of outcomes following surgery. BMJ Open. Dec 3 
2021;11(12):e050786. doi:10.1136/bmjopen-2021-050786
2. van Essen TA, Res L, Schoones J, et al. Mortality Reduction of Acute Surgery in Traumatic Acute Subdural Hematoma since the 19th Century: Systematic Review and Meta-Analysis with Dramatic Effect: Is 
Surgery the Obvious Parachute? J Neurotrauma. Aug 30 2022;doi:10.1089/neu.2022.0137
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Surgical Risks for SDH

• Pneumocephalus
• Bleeding: IPH, SDH recurrence requiring reoperation1

• Infection: subdural empyema (also a risk of untreated SDH)
• Cranial surgical site infection ~1%, increased with reoperation2

• 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

1. Knopman J, Link TW, Navi BB, Murthy SB, Merkler AE, Kamel H. Rates of Repeated Operation for Isolated Subdural Hematoma Among Older Adults. JAMA Netw Open. Oct 5 2018;1(6):e183737. 
doi:10.1001/jamanetworkopen.2018.3737
2. Corsini Campioli C CD, Comba IY, et al. Overview and risk factors for postcraniotomy surgical site infection: A four-year experience. Antimicrobial Stewardship and Healthcare Epidemiology. 
2022;2022;2(1):e14.doi:doi:10.1017/ash.2021.258
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Twist Drill Craniostomy 
with Drain Insertion

• Similar outcomes vs burr holes1

• Allows slow drainage, less acute 
  change in ICP

1. Liu W, Bakker NA, Groen RJ. Chronic subdural hematoma: a systematic review and meta-analysis of surgical procedures. J Neurosurg. 2014;121(3):665-673. doi:10.3171/2014.5.JNS132715

36
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Burr Hole Craniostomy

• Comparable to craniotomy in 
complications and morbidity1–3

• Lower operating time and 
reoperation rate1–3

• Similar risk of cSDH recurrence to 
craniotomy1

1. Knopman J, Link TW, Navi BB, Murthy SB, Merkler AE, Kamel H. Rates of Repeated Operation for Isolated Subdural Hematoma Among Older Adults. JAMA Netw Open. Oct 5 2018;1(6):e183737. 
doi:10.1001/jamanetworkopen.2018.3737
2. Wan Y, Xie D, Xue Z, et al. Single Versus Double Burr Hole Craniostomy in Surgical Treatment of Chronic Subdural Hematoma: A Meta-Analysis. World Neurosurg. Nov 2019;131:e149-e154. 
doi:10.1016/j.wneu.2019.07.097
3. Huang YW, Yin XS, Li ZP. Burr hole craniostomy vs. minicraniotomy of chronic subdural hematoma: a systematic review and meta-analysis. Eur Rev Med Pharmacol Sci. Jul 2022;26(14):4983-4990. 
doi:10.26355/eurrev_202207_29284
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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

Sahyouni R, Mahboubi H, Tran P, Roufail JS, Chen JW. Membranectomy in Chronic Subdural Hematoma: Meta-Analysis. World Neurosurg. Aug 2017;104:418-429. doi:10.1016/j.wneu.2017.05.030
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Subdural and Subgaleal Drainage

• Placement of a drain significantly decreases risk of 
recurrence1,2

• Studies have evaluated various types and locations for drain 
placement
• Drainage is continued for 24–48 hours 3
• no advantage to longer duration
• ￪ infection and hospital stay

• Antibiotic prophylaxis may be continued until drain is DC’d
1. Henry J, Amoo M, Kissner M, et al. Management of Chronic Subdural Hematoma: A Systematic Review and Component Network Meta-analysis of 455 Studies With 103 645 Cases. Neurosurgery. Sep 28 
2022;doi:10.1227/neu.0000000000002144
2. Xie Y, Lu Q, Lenahan C, Yang S, Zhou D, Qi X. A Comparison of Subperiosteal or Subgaleal Drainage with Subdural Drainage on the Outcomes of Chronic Subdural Hematoma: A Meta-Analysis. World Neurosurg. 
Mar 2020;135:e723-e730. doi:10.1016/j.wneu.2019.12.116 
3. Jensen TSR, Haldrup M, Hjortdal Grønhøj M, et al. National randomized clinical trial on subdural drainage time after chronic subdural hematoma evacuation. J Neurosurg. Dec 31 2021:1-8. 
doi:10.3171/2021.10.Jns211608
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Emerging Treatments for cSDH

Non-operative treatments investigated (off-label*) 

for use as adjunct to or alternative to surgery:

• Dexamethasone with or without atorvastatin
• Tranexamic acid (TXA)
• Middle meningeal artery embolization (MMAE)

*SDH is not an FDA approved indication
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Tranexamic Acid

• Used off-label for treatment of acute hemorrhage in 
trauma and high-loss surgeries
• Decreases volume of SDH in studies given PO after 

burr hole evacuation for cSDH
• Mixed results on reduction in recurrence rate
• Randomized placebo-controlled trials pending

Yamada T, Natori Y. Prospective Study on the Efficacy of Orally Administered Tranexamic Acid and Goreisan for the Prevention of Recurrence After Chronic Subdural Hematoma Burr Hole Surgery. World 
Neurosurg. Feb 2020;134:e549-e553. doi:10.1016/j.wneu.2019.10.134
Scerrati A, Visani J, Ricciardi L, et al. To drill or not to drill, that is the question: nonsurgical treatment of chronic subdural hematoma in the elderly. A systematic review. Neurosurg Focus. Oct 2020;49(4):E7. 
doi:10.3171/2020.7.Focus20237
Henry J, Amoo M, Kissner M, et al. Management of Chronic Subdural Hematoma: A Systematic Review and Component Network Meta-analysis of 455 Studies With 103 645 Cases. Neurosurgery. Sep 28 
2022;doi:10.1227/neu.0000000000002144 
Musmar B, Orscelik A, Salim H, et al. Efficacy and safety of tranexamic acid in the management of chronic subdural hematoma: a systematic review and meta-analysis. J Neurosurg. Apr 5 2024:1-10. 
doi:10.3171/2024.1.Jns232463
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Middle Meningeal Artery 
Embolization
• Endovascular procedure to occlude blood flow to outer 

membranes supplied by middle meningeal artery 
• Leads to slow resolution of cSDH 
• Composite cSDH recurrence rate from meta-analysis of 

3.6%
• 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
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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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