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Chapter 2
Chronic Subdural Hematoma

Andrew Ajisebutu and Gregory Hawryluk

2.1 � History and Neurologic Exam

The first priority of any physician confronted with a patient with a suspected CSDH 
should be to obtain an accurate history, with special attention to some relevant 
questions:

•	 Etiology: Is there a history of blunt trauma? If so, what was the mechanism and 
its proximity to the current presentation? In elderly patients, an assessment of 
mobility and fall history is important. Recognize that even mild trauma can pre-
cipitate CSDH formation in older patients.
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Clinical Scenario

A 75-year-old man is brought to the Emergency Department (ED) by his 
daughter-in-law, who has noted a declined in his function. Over the past 
3 weeks, he has exhibited memory lapses and gait impairment and has spent 
an increased amount of time sleeping. Today, his daughter-in-law noticed that 
he had some difficulty with word-finding.
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•	 Patient demographics: Is this an elderly patient, with age-related atrophy predis-
posing to CSDH formation? In a younger patient, are there risk factors for sub-
dural formation, such as alcohol use or prior brain injury?

•	 Medications: Is there a history of antiplatelet or anticoagulant use? If so, what is 
the indication and what are the potential consequences of withholding the 
agent(s) in question?

•	 Presentation: Is the onset of symptoms acute or more insidious? Do symptoms 
suggest subacute progression? Are symptoms consistent with focal or lateraliz-
ing deficits?

On review of systems, the patient denies headache, nausea/vomiting, and dizzi-
ness. He does endorse experiencing a mild “numbness” of his dominant right hand 
and, as a result, has had difficulty with fine motor tasks like fastening buttons. He 
lives at home with his spouse. Prior to this episode, he had been independent with 
all activities of daily living and ambulated without walking aids. He has a history of 
hypertension and diet-controlled type II diabetes. He takes aspirin 81  mg daily, 
which his family states is for “heart health.” On physical exam, he is awake, alert, 
and oriented to self and place, but not to date. His speech is slow and, at times, halt-
ing. On motor exam, he has a slight right-sided pronator drift.

The clinical presentation of CSDH is heterogeneous; therefore, a high index of 
suspicion must be maintained for a structural pathology when approaching patients 
presenting to the emergency department—even when focal findings are not appar-
ent. CSDH is a relatively common neurosurgical condition; the overall reported 
incidence ranges anywhere from 1.75 to 20/100,000 people/year [1–4]. CSDH is 
generally a disease of the elderly; a study that examined Japanese patients between 
2005 and 2007 reported an overall incidence of 20.6/100,000; when stratified by 
age, the incidence rose to 76.5 in patients 70–90 years of age, and 127.1 in those 
over 80 [2]. As populations age, there appears to be an increase in the overall inci-
dence, primarily due to the higher prevalence of falls and anticoagulant use in this 
population. One group in the United States (US) created a mathematical model 
based on US, Japanese, and Finnish data, estimating that by 2030 we may see an 
over two-fold increase in incidence as the population ages [5]. However, CSDH is 
not seen exclusively in elderly patients. Young or middle-aged patients may develop 
chronic subdural collections, typically after trauma, in the setting of an acute subdu-
ral hematoma that liquefies over time, or with certain risk factors that predispose to 
premature brain atrophy such as alcoholism—which, itself, can be associated with 
coagulopathy and thrombocytopenia. Patients with renal failure and secondary 
platelet dysfunction may also be predisposed to CSDH formation.

Historically, it was believed that a difference in osmolarity between CSDH fluid 
and cerebrospinal fluid (CSF) established an oncotic pressure gradient that, in turn, 
drove CSDH expansion; however, published evidence has served to disprove this 
theory [6]. The current proposed mechanism of CSDH growth is that, following the 
initial injury and maturation of the hematoma, a neomembrane forms on both the 
dural and arachnoid surfaces of the clot, leading to its encapsulation. Neomembrane 
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formation involves the formation of new, fragile blood vessels through the process 
of neovascularization. This process precipitates microhemorrhages, and, along with 
hyperactivation of the fibrinolytic system, is responsible for continued growth and 
expansion of the collection [7]. Of additional importance, CSDHs contain low con-
centrations of coagulation factors, such as fibrinogen and plasminogen, and rela-
tively high concentrations of coagulation breakdown products, supporting the idea 
that CSDHs act as contained “disseminated intravascular coagulation chambers” [8].

Making the diagnosis of CSDH may be challenging at times, as the clinical man-
ifestations can be diverse and non-specific. The most common presenting com-
plaints include gait disturbance, confusion, and limb weakness. Over half of patients 
who present with CSDH requiring surgical intervention complain of gait distur-
bance and falls; a third will have unilateral hemiparesis, and many will present with 
confusion or mental deterioration [9]. Many assume headaches to be a universal 
symtom of CSDH, however they only occur in 20–30% of patients [9]. Most patients 
will present with some combination of these symptoms. Other symptoms, such as 
incontinence, vomiting, seizures, aphasia, anisocoria, and visual disturbances are 
less common but do occur in about 2–10% of patients. Most patients present with a 
Glasgow Coma Scale (GCS) score of 13–15, although a significant minority 
(approximately 20%) may present with a GCS below 13. Approximately, 5–7% of 
those patients will be comatose (GCS <8) at presentation [9, 10]. Another 20–30% 
with CSDH, however, will be completely asymptomatic. Table 2.1 illustrates com-
mon presenting symptoms, stratified by frequency of occurrence.

A careful, comprehensive history must be obtained from both the patient and 
family when evaluating patients with suspected CSDH. Trauma is the most com-
mon cause of CSDH; however, it is important to understand that the inciting event 
can be as trivial as a sneeze. The timing of the traumatic event with respect to pre-
sentation varies, but it is most commonly on the order of several weeks. It is also 
important to recognize that nearly 40% of patients deny a history of trauma [11]. A 
detailed neurological exam should be obtained for all patients with suspected 
CSDH, with careful attention paid to level of consciousness and the presence of 
lateralizing signs.

Certain risk factors predispose patients to the development of CSDH, and their 
identification on history can be important in making the diagnosis. Table 2.2 sum-
marizes both fixed and potentially modifiable risk factors for development of CSDH:

Advanced age. By far the most commonly reported risk factor in the literature is 
older age. Many epidemiologic studies of CSDH report higher rates in older age 
cohorts—where advanced age generally is defined as 55 and older [12]. The 
contribution of age as a risk factor has multiple facets. It has been theorized that 
brain atrophy plays a major role in the pathophysiology of the development of 
CSDH; minor trauma leads to the tearing of bridging veins that traverse from the 
cortex to the dura—the point at which they are thinnest and most vulnerable [13]. 
This causes small hemorrhages that accumulate within the potential space 
between the dura and the arachnoid. Recurrent trauma, particularly in the 
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Presentation of CSDH

Symptoms

Gait disturbance

Mental deterioration

Unilateral limb weakness

Headache

Drowsiness or coma

Speech impairment

Seizure

Rate

~50%

~30%

~30%

~20–30%

~10%

~5–10%

~<5%

Table 2.1  Common symptoms 
associated with CSDH presentation

Adapted from Santarius et al. [9]

Table 2.2  Fixed and variable 
risk factors for the 
development of CSDH

Fixed risk factors

•  Advanced age
•  Male sex
Variable risk factors

•  Excessive alcohol consumption
•  Coagulopathy
•  Trauma

“frequent fallers” prevalent in this age group, compounds this risk [14]. Not only 
is the incidence of CSDH higher in patients with advanced age, but disease 
severity (in terms of the degree of neurological deficit) tends to be worse at the 
time of admission [2].

Male gender. Most epidemiologic studies identify a male predominance for the 
diagnosis of CSDH. The reason for this gender disparity is unclear; however, it 
has been theorized that other risk factors—such as trauma and alcohol use—are 
also more prevalent among men. Hematoma recurrence is similarly affected; one 
review of over 300 cases in South Korea quoted a recurrence rate of 10.2% 
among males, yet only 3.1% among females.
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Alcohol consumption. Excessive alcohol consumption is often quoted as a risk fac-
tor for CSDH formation. Its effect is related to a number of factors—it increases 
the rates of trauma, fall, and acute subdural formation; it promotes brain atrophy; 
and it can be associated with coagulopathy or thrombocytopenia [15, 16].

Coagulopathy. The most pertinent modifiable risk factor for the development of 
CSDH is the use of anticoagulation or antiplatelet therapy. Elderly patients have 
much higher rates of atrial fibrillation, coronary artery disease, and stroke, and as 
such, frequently have indications for blood-thinning medications [17, 18]. 
However, this also increases the risk of developing CSDH. One review of national 
insurance databases in Australia showed that patients anticoagulated with warfa-
rin had a 40 times higher risk of CSDH development [19]. It is difficult to ascer-
tain whether anticoagulation/antiplatelet use increases the likelihood of 
developing a CSDH, increases the severity of an existing CSDH, or both. At least 
one study found that the average time interval between trauma and the first oper-
ation for CSDH was significantly shorter for patients who had received antiplate-
let/anticoagulant medications than for those who had not, suggesting that these 
medications do have an effect on disease severity and clinical presentation [19]. 
A careful history of anticoagulation use should be obtained, as it impacts both 
the likelihood of the diagnosis and the subsequent treatment. Similarly, signifi-
cant medical comorbidities—such as severe hepatic failure or renal failure—may 
be accompanied by coagulopathy and/or thrombocytopenia that may predispose 
to CSDH formation and affect its course [15].

2.2 � Differential Diagnosis

Our elderly patient on antiplatelet therapy has presented with a gradual, subacute 
decline in his cognitive function. His physical exam demonstrates speech arrest and 
lateralizing symptoms. At this point, the differential diagnosis remains broad. 
However, the presence of lateralizing complaints may increase the likelihood of a 
structural brain etiology. We should consider both likely and less likely diagnoses, 
as well as the investigations needed to narrow our differential diagnosis.

Given the often vague history and variation in presentations, CSDH has been 
referred to as the “great imitator” [20]. Patients harboring a CSDH may present with 
a constellation of neurologic symptomatology: sensorimotor changes, dysphasia, 
and neuropsychiatric changes. It is important that clinicians maintain a broad dif-
ferential diagnosis incorporating structural pathology when confronted with these 
patients, both when CSDH is suspected and when it is not.

For any patient presenting to the emergency department with decreased level of 
consciousness, lateralizing symptoms, and speech changes, stroke must be near the 
top of the differential. Though CSDH—by definition—develops gradually, patients 
may present with acute neurologic symptoms mimicking stroke. Prompt neurologic 
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assessment and imaging are essential to exclude an acute stroke that may require 
urgent intervention. More generally, CSDH can present like any intracranial space-
occupying lesion, such as a tumor or intracerebral hemorrhage. This possibility, 
likewise, would prompt an urgent neurological assessment and neuroimaging.

It may also happen that a patient presents initially to a primary care provider, 
rather than to the emergency department, with subacute symptoms of gradual con-
fusion and memory or mood changes—more suggestive of dementia than bleed. It 
is important to remember that the age groups and demographics of these two condi-
tions may overlap. In such cases, a detailed neurologic exam may demonstrate lat-
eralizing findings—making CSDH somewhat more likely—or at least prompt 
further investigation with neuroimaging. When lateralizing symptoms are not pres-
ent, a structural cause still remains a possibility. Time course of symptom onset may 
be revealing. While one would expect CSDH-related symptoms to evolve over a 
period of weeks, a time line of several months to years would be more typical for 
dementia. One would also expect expansion of the hematoma to result in more rapid 
progression of symptoms as compared with dementia. Patients (particularly, elderly) 
presenting with confusion should be screened for other conditions, such as urinary 
tract infections or pneumonia, that may present with altered mental status.

The diagnosis of CSDH is usually evident by non-contrast CT imaging. However, 
a particularly important diagnosis that should be ruled out is subdural empyema. 
Presentation with a history of recent neurosurgical intervention, fever, constitu-
tional symptoms, an elevated white blood cell count, immunosuppression, or intra-
cranial mass effect disproportionate to the size of the extra-axial collection should 
prompt concern for this entity. Subdural empyema must be quickly identified, as 
prompt surgical intervention is often indicated. Magnetic resonance imaging (MRI) 
can be used to more clearly differentiate a CSDH from a subdural empyema.

An additional entity to consider in the setting of a hypodense extra-axial collec-
tion is subdural hygroma, which is a collection of CSF in the subdural space. 
Hygromas occur spontaneously, and are believed to form due to the splitting of the 
arachnoid and the dura at points of tension, allowing CSF to fill this otherwise 
potential space [21]. Subdural hygroma is generally a benign condition that does not 
require intervention, although it is possible to have acute bleeding into these fluid 
collections, which may, in turn, warrant surgical evacuation depending on the clini-
cal context.

2.3 � Diagnostic Evaluation

Non-contrast CT head is the best first step in the diagnostic evaluation for potential 
CSDH. CSDHs appear as crescentic collections that spread out within the extra-
axial space between the dura and underlying brain. The density of the collections, 
measured in Hounsfield units (HU), provides an idea of the chronicity of the lesion: 
truly chronic collections appear hypodense (<30 HU), while those with a subacute 
component may appear more isodense (HU of 30–60), so much so that even 
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experienced physicians may overlook them if they do not review the images thor-
oughly [22]. In such cases, a post-contrast study may be helpful; enhancement of 
the cortical vessels more clearly defines the adjacent extra-axial space and its con-
tents as distinct from brain.

The radiographic appearance of CSDH does have some clinical relevance to both 
treatment and recurrence rate. Some authors have attempted to characterize CSDHs 
into distinct subtypes, based on CT appearance: homogenous, wherein the CSDH 
retains the same HU throughout; laminar, in which a high-density component 
(thought to consist of fresh blood) runs along the inner membrane; separated, 
wherein a gradient is formed between the thin components and the thicker compo-
nents of the CSDH; and finally, trabecular, in which the hematoma appears to be 
loculated, with a mix of isodense and hypodense components (Fig.  2.1a–d). 
Nakaguchi et al. hypothesized that these differing configurations represent distinct 
stages of the disease process and potentially impact recurrence rates. Recurrence 
rates among the separated subtype were high (36%), while those among the trabecu-
lar subtype were near zero. Homogenous and laminar subtypes were intermediate in 
behavior, with reported recurrence rates of 15% and 19%, respectively. In our expe-
rience, collections that are isodense or darker with respect to the brain are liquid and 
readily amenable to drainage.

The diagnosis of CSDH can be made solely on the basis of a non-contrast CT 
scan. If there is a clinical suspicion for subdural empyema, MRI brain pre- and post-
gadolinium may provide additional detail to permit differentiation from simple 
hematoma. The post-gadolinium T1 sequence may demonstrate peripheral enhance-
ment of the collection. A collection of infectious origin should demonstrate restricted 
diffusion (i.e., appear bright) on the diffusion-weighted imaging (DWI) sequence, 
whereas simple hematoma should not. This distinction is relevant both to surgical 
and medical management. A craniotomy is necessary in the case of suspected empy-
ema, where organized phlegmon is unlikely to be amenable to burr hole drainage. 
Likewise, empiric broad-spectrum antimicrobial therapy would be appropriate in 
the setting of suspected infection.

For this particular patient, screening blood studies were unremarkable. Non-
contrast CT scan of the head revealed a 1 cm thick, crescent-shaped, hypodense 
collection on the left side, associated with 0.25 cm of midline shift—consistent with 
a chronic subdural hematoma (Fig. 2.2).

2.4 � Clinical Decision-Making and Next Steps

In this case, CT imaging identified the presence of a left-side CSDH with associated 
mass effect. How should this symptomatic (confusion, aphasia) elderly patient 
receiving antiplatelet therapy best be managed? What should be done with his anti-
platelet agent? Is operative or nonoperative intervention appropriate? If operative, 
what type of procedure should be performed? What adjuncts are available, and are 
they necessary (or advisable)?
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Fig. 2.1  (a–d) CSDH subtypes on CT scans. Proposed subtyping of CSDH by Nakaguchi et al. (J 
Neurosurg, 2001). (a) Homogenous—the CSDH general maintains the same HU throughout. (b) 
Trabeculated—the CSDH has a septated, mixed appearance with iso- and hypodense components. 
(c) Laminar—the CSDH has high-density components along its inner membrane. (d) Separated—
the CSDH forms a gradient, representing its thinner and thicker components
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Fig. 2.2  (a) CT scan demonstrating a mixed iso- and hyperdense extra-axial collection, consistent 
with a chronic subdural hematoma. There is significant sulcal effacement and midline shift present. 
(b) Post-operative CT scan demonstrating single bur hole placement for evacuation of the 
CSDH. The subdural collection was thoroughly irrigated with saline; there is some evidence of 
post-operative pneumocephalus, common after these procedures. The midline shift and sulcal 
effacement have resolved, and a subdural drain has been placed (see arrow)

After arriving at the proper diagnosis, clinicians must decide on the appropriate 
course of treatment. The first step is to decide whether invasive or conservative 
therapy is indicated. What these two pathways share is medical optimization. Many 
patients, particularly elderly patients, have significant medical comorbidities, such 
as hypertension, congestive heart failure, renal or hepatic diseases that must be 
addressed and optimized prior to any intervention. Moreover, it is not uncommon 
for patients to present on anticoagulation or antiplatelet therapy. These agents 
should be held, and correction may be considered depending on the agent, indica-
tion, and planned intervention. Both anticoagulation and antiplatelet therapy have 
negative impacts on outcome: patients presenting on these medications have longer 
stays in hospital, higher rates of recurrence, and higher rates of mortality [23–26].

The method of reversal relies heavily on the mechanism of the coagulopathy. 
Patients on vitamin K antagonists, such as warfarin, may be reversed with a combi-
nation of vitamin K and prothrombin complex concentrate (PCC) or fresh frozen 
plasma (FFP), with a goal of reducing the International Normalized Ratio (INR) to 
<1.4. PCC helps to avoid fluid overload, as was typically seen when FFP was admin-
istered to these patients in the past. For direct oral anticoagulants, such as dabiga-
tran and rivaroxaban, reversal agents do exist (idarucizumab and andexanet alpha, 
respectively); however, they are costly and not universally available. These agents 
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should be held, and when possible, surgical intervention should be delayed for 
24–48 h. Reversal with PCC in emergent situations may show some benefit [27].

In the setting of antiplatelet therapy, operative intervention should be delayed to 
up to 7–10  days, if possible, to allow for replenishment of functional platelets. 
There is little to no evidence that platelet transfusions are beneficial in this setting 
and may, in fact, be harmful. Desmopressin (DDAVP) has been proposed as an 
agent that could be utilized in the setting of platelet dysfunction due to its ability to 
increase plasma von Willebrand factor, as well as to promote platelet adhesion. 
Currently, the Neurocritical Care Society and Society of Critical Care Medicine 
support the use of DDAVP in intracranial hemorrhage in patients exposed to anti-
platelet agents although their utility in the setting of CSDH is less clear [28]. The 
timing for resumption of antiplatelet and anticoagulant agents is somewhat contro-
versial—published studies suggest re-introduction variously at 5–7 days, 2 weeks, 
or 1 month after a bleed and/or invasive intervention [29]. Certainly, the correct 
answer depends on the indication for these medications, and risk stratification can 
be done using standardized scoring tools, such as the CHADSVASC score [30]. An 
individualized approach is recommended.

The mainstay of treatment for CSDH remains surgical. Patients with symptom-
atic CSDH benefit from surgical intervention: 70–80% of patients report a favorable 
outcome, though recurrence is seen in as many as 30%. There are a variety of surgi-
cal techniques that can be utilized, including twist-drill craniotomy (TDC) or cra-
niostomy, burr hole craniotomy (BHC), and mini craniotomy. These techniques 
vary with respect to the size of the bony opening for access, where the procedure is 
performed (either in a sterile operating theater or bedside), and the drainage system 
utilized afterwards, if any. Surgery is generally safe; a meta-analysis published by 
Ducruet et al. quoted a complication rate of 2.5%, 3.9%, and 9.3% for craniostomy, 
craniotomy, and burr hole, respectively. They found a mortality rate higher for cra-
niotomy (12.2%), when compared to TDC (5.1%) or BHC (3.8%). The rates of 
recurrence were as follows: BHC 11.7%, craniotomy 19.4%, and TDC 28.1% [26]. 
This particular meta-analysis gives a somewhat varied picture and suggests that no 
one technique is superior to another. Surgeons should exercise clinical judgment to 
ascertain which treatment is optimal for which patient. In patients with multiple 
comorbidities, a single burr hole may be best, as the procedure can be completed 
under local, with modest sedation, and is associated with a lower complication rate 
than mini craniotomy. Craniotomy is generally reserved for patients failing one or 
more attempts at burr hole drainage, those with a significant acute component, or 
those with problematic septations.

Each surgical option is imbued with certain technical nuances that may influence 
outcomes. For BHC, some advocate for two burr holes over simply one. Systematic 
reviews on the subject have not demonstrated clear evidence to support one versus 
the other [31, 32]. When performing craniotomies, an inner membranectomy can be 
performed, with the thought that this may facilitate brain re-expansion, along with 
the reabsorption of CSDH components by cortical and dural glymphatic/lymphatic 
pathways [33]. However, it is a common belief that this benefit must be balanced 
against the risk of seizures inherent to membranes stripping. The choice of 
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anesthesia, either using generalized anesthetic or local with sedation, is also a topic 
for debate; general anesthetics may pose some risk, particularly for patients with 
significant medical comorbidities. However, because these patients often present 
with confusion and agitation, it may be ill-advised to proceed without adequate 
sedation given the risk of patient movement during the procedure. The use of con-
scious sedation is, however, a good option for patients who carry a high risk with 
generalized anesthetic, but who may not tolerate the use of local anesthetic alone. 
Prospective randomized trials currently underway aim to assess the risk and benefits 
of general anesthesia (the NEURANESTH and GAS trials). The use of subdural 
drains has been investigated via a randomized control trial conducted by Santarius 
et al.; this study demonstrated a clear reduction in recurrence with the use of a drain 
[9]. Since that time, subperiosteal and subgaleal drains have been studied; published 
data suggest at least noninferiority of these techniques compared to subdural drain 
placement [34, 35]. It is the authors’ preference to evacuate CSDH using a single 
burr hole, coupled with a high volume of intraoperative irrigation through a subdu-
ral drain—until the effluence runs clear. If there is concern about the ability to safely 
place a drain in the subdural location, the authors will leave one in the subgaleal 
space, given the recent supportive literature for that approach.

There are many situations in which surgical intervention may not be appropriate 
as first-line intervention. Nonoperative management should be reserved for patients 
for whom the benefits of surgery are felt to be outweighed by the risks; this may be 
true of patients with multiple comorbidities and poor baseline functioning. In those 
patients, a careful, patient-centered approach that includes other services (such as 
geriatric or palliative care medicine) should be undertaken, including detailed con-
versations with family members surrounding goals of care. For patients with small, 
asymptomatic collections, nonoperative management is often appropriate. Close 
follow-up with repeat imaging can be considered; generally, a CT scan at 1–2 weeks 
is performed to ensure stability of the subdural, followed by another at a 3-month 
interval. Spontaneous resolution of CSDH is possible and has been reported in the 
literature [36].

The non-surgical management of CSDH is an expanding field. Middle menin-
geal artery (MMA) embolization is a relatively new treatment modality for CSDH 
(Fig. 2.3a–d); the rationale for this approach is based on the concept that recurrent 
hemorrhage from the CSDH membrane is responsible for its evolution and that 
blood flow to the membrane originates from the MMA. This blood flow can be dis-
rupted through embolization of this artery. Embolization versus conventional treat-
ment was compared in a trial performed by Ban et al. Patients were prospectively 
enrolled in the study and underwent MMA embolization. Asymptomatic patients 
received MMA embolization alone, while those with symptoms also underwent sur-
gery. This cohort was compared against a retrospective group treated in the conven-
tional manner. The authors demonstrated significantly lower rates of treatment 
failure in patients who underwent embolization (1.4% vs %27.5) and a low rate of 
surgical rescue among those asymptomatic patients who underwent embolization as 
the sole modality of treatment (1.4% vs 18.8%) [37].
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Fig. 2.3  (a–d) The use of MMA embolization in CSDH management. (a) CT scan demonstrating 
a mixed iso- and hyperdense extra-axial collection, consistent with a chronic subdural hematoma. 
There is significant sulcal effacement and midline shift present. (b) External carotid injection uti-
lized for road mapping during the injection of non-adhesive liquid embolic agent (SQUID) mate-
rial for MMA embolization. (c) Post embolization of the middle meningeal artery. Evidence of a 
mini craniotomy performed prior to embolization can be appreciated. (d) One month follow-up CT 
scan revealing resolved CSDH with hyperintense artifact representing the embolic material

A larger, multicentered clinical prospective study of MMA embolization as pri-
mary or rescue treatment has been performed. In this trial, surgical treatment options 
were left to the discretion of the attending physicians; surgery was offered to patients 
deemed clinically symptomatic (those with weakness grade 4/5 or worse and/or 
midline shift over 5 mm), and MMA embolization was utilized as an adjunct. The 
authors reported a 6.5% recurrence rate within 90 days, and a 9.4% complication 
rate, which included asymptomatic and symptomatic recurrence (2.2% and 5.1%, 
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respectively), asymptomatic MMA rupture (0.7%), post op seizure (0.7%), and 
facial droop (0.7%) [38]. Other published trials have been predominantly comprised 
of small case series that appear to support the use of MMA embolization in conjunc-
tion with surgical intervention for the reduction of recurrence [39, 40]. This may be 
a promising avenue for treatment for both asymptomatic patients and patients with 
recurrent CSDH; however, larger randomized trials must be completed and are cur-
rently underway. At this time, it is the preference of the senior author to reserve 
MMA embolization for recurrent hemorrhage.

Other adjuvant therapies may also be considered. The role of steroids in CSDH 
management is somewhat controversial. Existing retrospective and prospective 
studies do suggest that there may be role for steroids as an adjunct to reduce recur-
rence rates [41, 42]. However, a recent multicenter, randomized trial conducted in 
the United Kingdom compared oral dexamethasone treatment to placebo. The 
majority of patients in this study underwent surgical evacuation in addition to ste-
roid treatment. They found that although patients treated with dexamethasone dem-
onstrated lower rates of recurrence, they also had fewer favorable outcomes and 
more adverse events at 6 months [43]. This result may reflect the older population 
in which CSDH is most prevalent and which also tends to have higher rates of 
frailty and comorbidities; the results of this trial suggest that caution must be 
employed when considering steroids in the management of CSDH. Other agents, 
such as tranexamic acid, angiotensin-converting enzyme inhibitors, and platelet-
activating factor receptor antagonists (such as etizolam), have been proposed [44–
46]. Although they have yet to be become common place treatments, they remain 
active areas of research. Anecdotal evidence from our institution suggests that ste-
roids may be more efficacious when instituted for CSDH believed present for only 
a short period of time—prior to the formation of membranes. Considering pub-
lished evidence and personal experience, the senior author will consider offering 
dexamethasone therapy to select patients judged to have poor operative risk when 
a structurally complex CSDH is not evident and membranes are not suggested on 
imaging.

The use of prophylactic antiepileptic drugs (AEDs) lacks general consensus, and 
there remains a relative paucity of evidence to support their use [47]. On the one 
hand, that rate of seizures among patients with CSDH may be between 2% and 19% 
[48]. However, AEDs have been associated with increased incidence of falls in 
patients above the age of 65, and therefore, are not without risk [49]. The authors 
prefer to administer a 7-day course of AED prophylaxis to patients undergoing sur-
gical drainage of CSDH, especially if membrane stripping is performed.

In this case, based on discussions with the patient and his family, operative inter-
vention was chosen. The patient was admitted to hospital, and his aspirin was held. 
A pre-operative consultation with the anesthesiologist was arranged to optimize 
comorbidities and select the modality of anesthesia. Given the presence of aphasia 
and agitation, it was decided that this would not be an ideal case for a bedside cra-
niostomy or awake burr hole, and so the patient was brought to the operating room 
for a generalized anesthetic. We opted for single burr hole drainage, coupled with 
high-volume intraoperative irrigation through a subdural drain. The patient 
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tolerated the procedure well. Post-operative CT scan revealed near total resolution 
of the CSDH. The drain was removed the next day. The patient’s speech deficits and 
weakness resolved. He was discharged on post-operative day #3 after being clearing 
by our physiotherapy, occupational therapy, and speech language pathology teams. 
He continued to do well in follow-up, and, to date, has had no clinical recurrence.

2.5 � Clinical Pearls

•	 CSDH may present with a constellation of neurological and neuropsychiatric 
symptoms and should be suspected in any patient—particularly if elderly—with 
a subacute decline.

•	 Many patients presenting with CSDH deny a history of trauma or point to an 
event that seemed trivial at the time.

•	 Surgical intervention—whether by burr holes or mini craniotomy—remains the 
mainstay of treatment for symptomatic CSDHs.

•	 There is growing evidence that middle meningeal artery embolization may pro-
vide a viable option for adjuvant or sole therapy in select CSDH patients.
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