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SUMMARY 

Chronic subdural hematoma is one of the most frequently observed pathologies in 

neurosurgery. Increased use of blood thinners and improved radiologic imaging techniques 

have led to a sharp increase in the incidence of chronic subdural hematomas in recent years. 

Although there are different approaches and theories about the origin of CSDH, most literary 

sources indicate that it is a chain of events that follow an initial event, usually a fall with 

trauma to the head. 

The subdural space is one that is not present in healthy individuals but is created by the 

complex pathophysiological mechanisms of chronic subdural hematoma. 

The formation of new blood vessels, in combination with reduced blood coagulation, leads to 

progressively enlarging bleedings. The resulting inflammatory and fibrinolytic processes lead 

to the characteristic patterns of chronic subdural hematoma. 

What leads to the more difficult diagnosis are, among other things, the rather unspecific 

symptoms, especially in the case of minor bleeding. Especially symptoms such as urinary 

incontinence and memory loss are symptoms that are often overlooked, especially in the older 

generation, and are blamed on increasing age. 

The most important component of the final diagnosis is the evidence provided by radiological 

images, CT and MRI. Again, a trained eye is needed to avoid misdiagnosing a chronic 

hemorrhage for an acute one. Specific here is the decreased density of the hemorrhage.  

When it comes to therapy, it is often a preference of different surgeons, which method is 

finally chosen, whereby it must be said that the most invasive technique, the craniotomy is 

chosen rather rarely. The most popular techniques are burr-hole and twist-drill craniostomy. 

The choice of evacuation followed by drainage depends, among other things, on the location 

and size of the hemorrhage, and is an individual decision each time. 

Chronic subdural hematoma is a disease that should not be underestimated and where the 

outcome depends on many factors. Early diagnosis and appropriate treatment methods are 

essential. 

 

ABBREVATIONS 

Ang  Angiopoietin 

ASDH  Acute subdural hematoma 

BH  Burr-hole craniostomy 

CSDH  Chronic subdural hematoma 

CSF  Cerebrospinal Fluid 
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FDP  Fibrin/fibrinogen degradation products  

GCS  Glasgow Coma Scale 

MMP  Matrix metalloproteinases 

NO  Nitric Oxide 

TD  Twist drill craniostomy 

TDC  Twist drill craniostomy 

tPA  Tissue plasminogen activator  

VEGF  Vascular endothelial growth factor 

 

1. INTRODUCTION 

Chronic subdural hematoma is an accumulation of blood, in a cavity that forms between two 

newly formed membranes. Subdural refers to the section between the arachnoid and dura 

mater, as you can see in Fig.1 (addapted from Edlmann E et al. J Neuroinflammation 2017).  

 

 

 

 

 

 

 

 

Fig.1 Schematic representation of a CSDH (1) 

 

To date, chronic subdural hematomas are considered a disease of the elderly population. The 

stereotype is origin after fall on the head. Often, non-specific symptoms lead to a 

misinterpretation of the actual cause, which not infrequently leads to disastrous outcomes.  

However, even if a diagnosis of chronic subdural hematoma is made, there is still a risk of 

postoperative complications leading to the failure of surgery.  

The postoperative outcomes are not always sufficient, several patients experience 

neurological deficits, stuporous in combination with or without focal sign, fall into a coma 

and the worst case scenario is that the patient dies postoperatively (2). The most common 

postoperative complications which are surgery-related are manifested in the form of focal or 

generalized seizures, subdural empyema and intracerebral hemorrhages. Another 
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complication is the reaccumulation of the hematoma or that the hematoma has not been 

completely evacuated.  

Medical complications are relatively rare, the most common of which is pneumonia, which is 

usually easily treated with antibiotics. Only a small proportion of patients do not survive this 

complication. The following list includes the medical complications in order of frequency - 

the most frequent first - of their occurrence in connection with the postoperative period after 

chronic subdural hematoma evacuation: cardiac arrhythmias, thromboembolic and septic 

complications, pneumothorax, myocardial infarction, decompensating heart insufficiency, 

gastric ulceration and renal failure. Some of these complications had a fatal outcome (2). 

Especially if reaccumulation of the hematoma occurs or the hematoma has not been 

completely evacuated, the operation has failed, and further procedures must be considered. In 

some cases, the operation is repeated, and the application of a drainage system may be 

considered. Consideration may also be given to moving to the slightly less invasive twist-drill 

craniostomy in place of a burr-hole craniostomy. All in all, the outcome depends on many 

factors. 

 

2. LITERATURE SEARCH STRATEGY  

This thesis is based on a literature search in PubMed, but it was often redirected from there to 

other data bases, such as the National Center for Biotechnology Information (NCBI), Oxford 

academic, Springer Verlag, or Elsevier. It focused on everything related to chronic subdural 

hematoma. 

 By using the following keywords, chronic subdural hematoma, burr hole craniotomy chronic 

subdural hematoma, craniotomy chronic subdural hematoma, twist drill craniostomy chronic 

subdural hematoma, epidemiology chronic subdural hematoma, pathogenesis chronic 

subdural hematoma, clinical findings chronic subdural hematoma and drainage chronic 

subdural hematoma, a total number of 7879 possible articles was yielded. 3971 of these 

appeared when entering chronic subdural hematoma, 548 when entering burr hole craniotomy 

chronic subdural hematoma, 886 when entering craniotomy chronic subdural hematoma, 77 

when entering twist drill craniostomy chronic subdural hematoma, 427 for epidemiology 

chronic subdural hematoma, 358 for pathogenesis chronic subdural hematoma, 700 for 

clinical findings chronic subdural hematoma and 912 for drainage chronic subdural 

hematoma. The search was narrowed by including primarily articles from the last 20 years, 

but since many authors cited articles from earlier years, the primary sources also consist of 

older publications. 
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In total, 102 papers were included in the thesis. Without exception, articles were selected that 

could be read free of charge or where access rights were obtained with the help of the Vilnius 

University VPN. 

 

2. EPIDEMIOLOGY 

In recent decades, a rapid increase in the incidence of CSDH can be observed (3), which is not 

only due to the increase in the use of blood thinners (4), but also to the ever-evolving imaging 

(5). Today, CSDH can be diagnosed that would have gone undetected 40 years ago.  

Especially in developing countries, an increasing incidence of CSDH can be observed, which 

is about 0.0074% in the group over 70 years of age, which is mainly due to the increasing life 

expectancy (6). 

What is striking when you look at the studies on CSDH is that about 50% more men are 

affected by the disease than women (3). The incidence is also significantly higher in the age 

group of 70-79 than in the rest of the population (5)(7)(3). 

The mean interval between the development of CSDH due to trauma and subsequent surgery 

is 9 weeks. 

In one study (8) (April 2020), 414 patients were observed, all with different age, mean age 

79,2 years, and gender. 274 subjects were male, 140 were female. A total of 528 surgeries 

were performed in this group, due to bilateral occurrence.  

Nevertheless, in asymptomatic patients, bleeding is treated conservatively with observation, 

medical management, and regular monitoring, especially by keeping an eye on intracranial 

pressure (9). 

In addition, the study looked at the most common pre-existing conditions. Arterial 

hypertension is number one, followed by diabetes mellitus. In addition, other diseases such as 

cerebrovascular diseases, dementia, arrythmia and ischemic heart disease were listed (8). 

Approximately 10.7% of patients with CSDH have a history of alcohol consumption and 

alcohol (10). 

 

3. PATHOPHYSIOLOGY 

3.1 Classical pathophysiology 

While an acute subdural hematoma usually occurs as a result of a major traumatic event, with 

accompanied brain contusion and a hemorrhage which is temporally and causally related to 

the event(11), one approach to the development of CSDH is the occurrence of a traumatic 

event, which seems to be minor at first glance (12).  
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The trauma is thought to damage the veins that connect the cerebral cortex to the dural venous 

sinus. Especially in older people, the subdural space is enlarged due to atrophy of the brain 

(13)(14)(15), which makes the veins more stretched and fragile, making them more likely to 

rupture in the event of trauma and subsequent force (5).  

Although many sources cite trauma as the cause, others express doubt that trauma is solely 

responsible for the progressive course of chronic hemorrhage.  

 

3.2 More probable and modern understanding of pathophysiology 

In the meantime, the theory that the hemorrhage is caused by damage to bridging veins 

connecting the cerebral cortex and the dura has been rejected. 

And for good reason. The above-mentioned venous hemorrhage would lead to symptoms 

much faster than the definition of chronic subdural hematoma allows.  

An alternative hypothesis has been put forward, considering an minor trauma followed by 

inflammatory process as the origin of the hemorrhage (1). 

In Fig.2 (adapted from Edlmann et al. Journal of Neuroinflammation 2017), the mechanism is 

demonstrated. 

The origin of a CSDH is seen in the dural border cells. The cells in this border have the task to 

either phagocytose or to develop into connective tissue, which in turn would lead to new 

formation of membranes (16).  

When damage to the dural border cells occurs, an inflammatory response is initiated, due to 

which an attempt is started to repair this damage. 

But instead of repair occurring, the proliferation of the cells happens and a new membrane is 

formed (1), called the outer membrane of the hematoma.  

Within the first four days, the outer hematoma membrane is formed, which consists of a thin 

layer of fibrin and fibroblasts. Within the next two weeks, formation of the inner hematoma 

membrane occurs on the opposite side (17). Between these two membranes a new space is 

formed, the subdural cavity, which is considered a space for the accumulation of blood and 

fluids (1). 

 

3.2.1 Angiogenesis 

Angiogenesis describes the process of new blood vessel formation and forms the origin of 

bleeding source in the development of CSDH (1). 
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The two membranes differ mainly in their vascularization. While the inner one is hardly 

permeated by blood vessels, the outer one is highly vascularized(18) and is considered as 

source for further bleeding events and supports the growth of the hematoma (5)(19). 

The difference is due to a varying concentration of angiopoietin (Ang) between the inner and 

outer membrane. 

It has long been known that angiopoietins play an important role in the permeability of the 

blood-brain barrier. The concentrations of Ang-1 and Ang-2 are particularly striking, as the 

effects of the two are very different (20). Ang-1 is known to provide a stable microvascular 

network and lower permeability than Ang-2, so it is not surprising that the outer membrane of 

the CSDH has a high concentration of Ang-2 (21)(22). Ang-2 leads to the instability of blood 

vessels and an increased bleeding tendency. 

Also to be named as a pro-angiogenic factor is vascular endothelial growth factor (VEGF). 

Like angiopoietins, VEGF has an influence on the permeability of vessels (23). It has been 

shown that VEGF is present in increased concentrations in CSDH fluid compared to blood 

from peripheral parts of the body (22)(24–29). 

A product which is critical in the process of angiogenesis is nitric oxide (NO). NO is 

produced by phosphatidylinositol 3-kinase-serine/threonine kinase (PI3-Akt) pathway, where 

VEGF is part of (30). In addition, the pathway influences and regulates cell proliferation, 

leading to the conclusion that the concentration of VEGF has a direct influence on 

angiogenesis and leads to excessive vascular permeability in the outer membrane (25). 

Finally, matrix metalloproteinases (MMPs) should be addressed in the context of the 

angiogenesis process (31). MMPs also alter membrane permeability, and meanwhile 

additionally participate in many other inflammatory processes by modulating other mediators 

such as cytokines and chemokines (32). A high concentration of MMPs leads to disruption 

and instability of membranes and ultimately this leads to increased bleeding propensity (32). 

This pathological formation of blood vessels in combination with a reduced blood coagulation 

leads to an unstoppable enlargement of the hematoma (19). 

 

3.2.2 Inflammation 

The external membrane also contains a number of inflammatory cells such as neutrophils, 

lymphocytes, macrophages and eosinophils which in combination with layers of fibroblasts 

and collagen fibers are the main factor in the growth of the hematoma (24–26,33–35). These 

cells, which are responsible for inflammatory processes, are highly regulated by cytokines. 

There are both pro- and anti-inflammatory cytokines, but the concentration gradient is 
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strongly in the direction of the pro-inflammatory cytokines when the fluid in the CSDH is 

examined (36)(37). 

The external membrane also shows an evolutionary change, which is accompanied by 

inflammatory processes, followed by scarring. Within this process, again, there are cuttings 

on the membrane, which recurrently start to bleed into the cavity (1)(33). 

 

In summary, the clinical development of CSDH goes through three phases (38). The first 

phase consists of the minor traumatic event (39), followed by a symptom-free phase that lasts 

from weeks to years (39–42). During this time, the hematoma has time to increase in volume, 

which eventually leads to the third phase, the appearance of symptoms (13). 

 

 

Fig.2 The CSDH cycle. Summary of the pathophysiological processes involved in the 

formation of a CSDH (1).  

 

3.2.3 Fibrinolysis 

The lowered blood clotting, which is observed in CSDH, is favored, among other things, by 

an increased concentration of tissue plasminogen activator in the outer hematoma membrane, 

which lowers the natural blood clots and the coagulation in the hematoma.  

tPA, which is also considered to be an inflammatory drive and mediator of angiogenesis, 

among other things (43)(44), is responsible for the conversion of plasminogen into plasmin, 

which in turn helps in the conversion of fibrinogen and fibrin (5)(43) into fibrin/fibrinogen 

degradation products, which acts as a breakdown of clots (45). 

It has been shown that there is an increased concentration of FDPs and D-dimers in the 

external hematoma membrane, which is why blood in CSDH remains fluid and does not 
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coagulate (12)(46), due to elevated fibrinolysis and continuously hemorrhagic process (47–

49).  

In different types of CSDH, different concentrations of fibrin and FDPs were observed. 

Among others, in the mixed density and layered CSDH types, an increased concentration was 

found, from which it can be concluded that fibrin and FDPs have an influence on the amount 

of bleeding, and thus affect the growth and the different patterns of the hemorrhage (49). 

 

Fig 3 (adapted from Edlmann et al. Journal of Neuroinflammation 2017) illustrates both 

angiogenesis, the inflammatory mechanism, and the fibrinolytic one. 

 

3.3 Other etiological events  

In addition to developing CSDH directly because of minor trauma, CSDH can also develop as 

a secondary consequence of ASDH (11). However, this rarely occurs, as it can only happen if 

the pre-morbid condition is suitable (39). If it occurs, its mainly when treatment of the 

primary hemorrhage is not possible because the patient is in such a poor condition that he 

cannot be expected to undergo a craniotomy under general anesthesia. 

When changing to a CSDH, liquefaction occurs, which can become an advantage in unstable 

patients, as the hematoma can then be treated by minimally invasive techniques(11).  

 
Fig. 3 “Summary of molecules associated with CSDH formation including recruitment of 

inflammatory cells (green), angiogenesis of highly permeable and leaky capillaries (red), 

processes supporting membrane formation (brown) and fibrinolysis promoting further 

hemorrhage (blue). Abbreviations: Ang angiopoietin, FDPs fibrin/fibrinogen degradation 
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products, HIF hypoxia-inducible factor, IL interleukin, JAK-STAT Janus kinase-signal 

transducer and activator of transcription, MAPK mitogen-activated protein kinase, MMP 

matrix metalloproteinase, NO nitric oxide, PGE prostaglandin E, PI3-Akt 

phosphatidylinositol 3-kinase-serine/threonine kinase, PICP procollagen type 1, PIIINP 

procollagen type 3, tPA tissue plasminogen activator, VEGF vascular endothelial growth 

factor” (1) 

 

4. CLINICAL PICTURE OF CSDH 

Common presentations 

When a patient presents with CSDH, it is not always a clear presentation of symptoms, but 

there may be variations, up to complete symptom lessness.  One of the most common 

symptoms is the occurrence of hemiparesis in 58% of cases (50) with accompanying change 

of character (5). A deficit such as drowsiness, is usually accompanied by limb weakness, 

which usually occur contralaterally (50). There may also be experiences of seizures, 

decreased memory and speech, difficulty swallowing or walking (12). 

Symptoms such as limb weakness, memory loss, and urinary incontinence were more 

common in older patients, and younger patients with CSDH were more likely to present with 

seizures and headache (10). 

In addition, a pronounced altered mental state can be observed in older people between 50-

70% (51)(52)(53). This altered mental state is often defined as confusion, accompanied with 

drowsiness and in worse cases coma. In extreme cases, psychotic symptoms can also be seen, 

and depressive episodes and paranoia can occur because of CSDH. Especially such symptoms 

are difficult to recognize with preexisting psychical problems and are often attributed to them 

(54). 

While some sources point out that headaches are common, but usually occur in conjunction 

with focal neurological deficits, and rarely alone (5), others name headaches as the most 

common symptom(10). Generally you can say, that headaches appear more frequently in 

younger patients with underlying CSDH then in elderly’s (55). Since CSDH is characterized 

by a whole cluster of non-specific neurological symptoms, the diagnosis tends to be confused 

with, for example, transient ischemic attack (also called TIA) (5)(56). 

When it comes to examining the Glasgow Coma Scale, a high average of 13-15 is common 

(10). 

It is rare that once neurological deficits have occurred that they fluctuate but rather that they 

occur slowly and increase continuously (50)(57). 
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Uncommon presentations 

Rare manifestations in patients with CSDH include isolated neurological deficits. This 

category includes vertigo and nystagmus. It is assumed that these are caused by the increasing 

intracranial pressure, since it comes to stretching of the cranial nerves and thus the symptoms 

are triggered (58–60). 

Another group of syndromes that have been observed in association with CSDH are 

extrapyramidal syndrome. Both parkinsonian phenomenon (61) and akinetic rigid syndrome 

have been observed. Complete resolution of akinetic rigid syndrome occurred after CSDH 

was treated surgically (62). These symptoms are thought to be caused by compression of the 

midbrain (51). 

Also, a syndrome that is shown to be reversible after surgery is Gerstmann's syndrome. This 

is a syndrome with symptoms such as disorientation between left and right, finger agnosia and 

acalculia. In connection with this, quadriparesis has also been observed (63)(64). Again, the 

patients showed a good outcome postoperatively (51). 

 

Grading System 

With the Markwalder grading system (Fig.4 adapted from Markwalder M.D. Journal of 

Neurosurgery 1981), patients can be divided into five different grades based on the severity of 

their symptoms, ranging from grade 0 to grade 4, last-mentioned being the most severe (65). 

 

Fig. 4 Markwalder scale for grading clinical condition in chronic subdural hematoma (65) 

5. RADIOLOGICAL PICTURE OF CSDH 

Chronic subdural hematomas can present in a wide variety of patterns.  

In addition to a detailed medical history interview, a complete physical examination as well as 

a blood test is an integral part of the diagnosis of CSDH. This is followed by the radiological 

examination. CSDH can be detected by MRI or CT.  
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In radiological classification, a distinction is made between MRI and CT scans. CT (Fig. 5 

adapted from Fujisawa H et al. Neurologia medico-chirurgica 2006) can reveal five different 

forms of appearance: low, high, and mixed density, isodensity and layered. Based on the 

density, you can further distinguish (Fig. 6 adapted from Shen et al. Risk Management and 

Healthcare Policy 2019). MRI (Fig. 7 adapted from Fujisawa H et al. Neurologia medico-

chirurgica 2006), on the other hand, distinguishes between low, high, mixed intensity, 

isointensity and layered. Additionally to that you can subdivide the high intensity type into 

moderately and very high (66).  

The differentiation of the different densities helps, among other things, to make a prognosis of 

recurrent bleeding. Among others, hyperdense, laminar and separated types are considered 

bleedings with increased risk of recurrence (67).  

In contrast, the homogenous and trabecular CSDH types are considered to have a low 

recurrence rate (68). 

 
Fig.5 

“Computed tomography appearance of chronic subdural hematoma. A: low density, B: 

isodensity, C: high density, D: layered, E: mixed density” (66) 
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Fig. 6 

“CT performance: (A) Homogenous hypodense. (B) Homogenous isodense. (C) Homogenous 

hyperdense. (D) Separated type, the two components of the hematoma are clearly separated. 

(E) Gradation type, the density of the hematoma gradually changes from hyperdense to 

hypodense. (F) Laminar type, a linear hyperdense located in the inner membrane of the 

hematoma. (G) Trabecular type, the hematoma was separated by several high-density septa. 

(H and I) Mixed density, two or more types of CT density appear on one layer or on the 

different layer in one patient”(67)(69) 
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Fig.7 

“Magnetic resonance imaging appearance of chronic subdural hematoma. The hematomas 

were classified into five types: low intensity (A), isointensity (B), high intensity (C, D), layered 

(E), and mixed intensity (F) on both T1- (upper row) and T2-weighted (lower row) images. 

The high intensity type could be subdivided into the moderately high (C) and very high 

intensity (D) types. (66) 

 

The density of the hematoma depends on the time between the hemorrhage and the resulting 

image. If there are only a few hours between the event and the CT, the hemorrhage will be 

hyperdense against normal brain tissue. In this period, the bleeding is still considered acute.  

If there is some time between the onset of bleeding and imaging, in the subacute period, 

degradation of the clot occurs and the density is reduced. Subacute bleedings can be slightly 

hyperdense but also up to isodense in comparison to the brain parenchyma. Thus, the density 

of the hemorrhage is an important factor in the diagnosis of CSDH because the density 

decreases the further the onset of the bleeding event. 

When considering homogenous isodense hematoma, it is sometimes difficult to judge where 

the hematoma ends and normal brain tissue begins. Therefore a lot of patients with revealed 

CSDH by CT undergo MRI to distinguish further (69). If you have fresh bleeding within a 

CSDH, the fresh blood is seen hyperdense against the hypodense CSDH on CT (arrow Fig. 8 

adapted from Masdeu J. et al. Bradley and Daroff’s Neurology in Clinical Practice 2022).  
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Fig. 8 

“Chronic Subdural Hematoma on Computed Tomography (CT). 

Axial non-contrast CT scan shows a hypodense subdural collection over the right frontal and 

parietal lobes. Right hemisphere is compressed, and midline shift is present. Note hyperdense 

areas within the subdural collection, suggestive of another more recent bleeding episode 

(arrows)” (70) 

 

On magnetic resonance imaging CSDH appears with decreased intensity compared to the 

normal brain tissue but due to the higher protein content, the bleeding appears with increased 

intensity against the cerebrospinal fluid on T1/T2-weighted images. Within the hemorrhages, 

hemosiderin depositions occur (arrow in Fig. 9 adapted from Masdeu J. et al. Bradley and 

Daroff’s Neurology in Clinical Practice 2022), which are hypointense (70). 

 

 

Fig.9 

“Axial T2-weighted image of a different case. Within the 

hyperintense subdural collection, multiple hypointense 

zones are seen; these are due to hemosiderin deposition 

(arrows) 

There is prominent mass effect on the hemisphere.” (70) 
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If the hemorrhage is stable, the hemorrhage is isointense to the cerebrospinal fluid in the T1 

image, hyperintensity of the hemorrhage compared to the CSF occurs when there is a rebleed 

or infection. 

In contrast, stable hemorrhage in the T2 image of the MRI shows isointense against the CSF 

and when rebleeding occurs, it appears hypointense (71). 

 

In 2001, Nakaguchi classified the various architecture of the CSDH.  

When the hematoma has a homogeneous density, it is called homogenous type.  

If it is possible to radiologically visualize a layer with high density along the inner membrane, 

it is the subtype of the homogenous type, the laminar type.  

If one visualizes a hemorrhage that consists of two different density components, again 

separated by a clearly apparent boundary, it is the separated type. 

The trabecular type is defined as an inhomogeneous hematoma and has a high-density 

septum. This runs between the inner and outer membrane on a background of low to isodense 

density (72)(68)(73). 

 

When the CSDH is considered in context to the surrounding tissue, the chronic hemorrhage 

stands out as hypodense to the adjacent cortex and is isodense when compared to the 

cerebrospinal fluid. There is no mistaking the similarity with the subdural hygroma. 

Sometimes calcified CSDH is seen, which occurs when the periphery of the hematoma 

calcifies (71). 

You cannot distinguish a CSDH from a subdural hygroma just by taking a CT scan, especially 

since it can also coexist with a subdural hematoma (71). 

 

6. TREATMENT 

Asymptomatic patients with no evidence of midline shift or no brain compression should be 

spared invasive surgery and treated conservatively.  

In some cases, minor hematomas may resolve on their own and not require surgical treatment 

(74). If this is not the case, you can choose between three different surgical methods.  

Craniotomy, twist drill (TD) and burr hole (BH) craniostomy (Fig. 10 adapted from Lee K. 

M.D. Journal of Korean Neurosurgical Society 2019).  

Nevertheless, it is generally accepted that a patient presenting with chronic subdural 

hemorrhage with neurologic symptoms should be treated surgically. 

Especially if there are changes in the neurological status, surgical operation is indicated. 
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The decision becomes more complicated when the brain is compromised but the patient 

presents asymptomatic. In widespread use, a hematoma with a thickness of more than 1 cm is 

considered an indication for surgery (73). 

 

 
Fig.10 

Characteristics of three operative methods (75) 

 

Craniotomy 

Craniotomy is the most invasive surgical procedure and describes a skull opening of more 

than 30mm in diameter. 

During this operation, the largest part of the brain is exposed, but this also opens up the 

largest surgical field for the surgeon.  

Compared with the other two surgical techniques, the morbidity is significantly higher in 

craniotomy (76). 

Among other reasons, this is also due to the fact that both the operation time is the longest, the 

blood loss is the highest and due to the high invasiveness there are the most postoperative 

complications (73). 

 

Burr-hole craniostomy 

In most often cases, surgeons decide to evacuate a CSDH by proceeding with Burr-hole 

craniostomy (2,77), since it remains the gold standard choice for treatment (78). Moreover, 

with this treatment option, there is a good balance between an envious recurrence rate and 

morbidity and mortality (73). In BH craniostomy you have a skull opening of up to 30mm in 
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diameter (76). BH can be either performed under general or local anesthesia (79). You can 

perform this surgery by using a single hole, others use two. Nevertheless, there is some 

evidence that when performing with a single hole, the patient's recovery period is significantly 

facilitated by a shorter stay in the hospital, a lower likelihood of recurrence of hemorrhage 

and a lower surface for attack by infectious diseases (80). However, even with this example, 

there are contrary studies that believe it makes no difference whether you choose single hole 

or double hole procedure (81)(82). 

Also controversial is whether irrigation after concluding burr hole is beneficial or not. There 

is also the option of continuous inflow and outflow irrigation, which some sources cite as a 

reason for lower recurrence (83). Clearly, irrigation has no influence on mortality or 

morbidity (73)(83)(84).  

 

Twist-drill craniostomy 

TD craniostomy is an opening of the skull of 5mm, and thus the most minimally invasive 

surgical method (76). 

One of the great advantages of TD craniostomy is that it can be performed both bedside and 

under local anesthesia. This makes it especially attractive for patients who have various pre-

existing conditions that make surgery with general anesthesia impossible (79). 

As a common procedure, a closed drainage system is placed after surgery to promote brain 

expansion and counteract postoperative complications (79). 

 

Non-Surgical treatment 

A popular non-surgical treatment option for CSDH is the steroid dexamethasone, which is 

known for its anti-inflammatory and anti-angiogenic effects. 

The drug is thought to significantly lower mortality (85), which may be partly due to the fact 

that dexamethasone inhibits the remodeling of blood vessels, thus preventing the development 

of additional sources of bleeding (86). Additionally to that, dexamethasone has proven to 

reduce the recurrence rate (87,88).  

Both the drug dexamethasone and atorvastatin are said to prevent the need for BH treatment 

(89)(90). Atorvastatin also leads to a better neurological function, plus if it is given 

additionally to surgery, it decreases the recurrence rate of CSDH (91,92).  
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7. SURGICAL APPROACH 

When it comes to the treatment of CSDH, one can resort to both surgical and non-surgical 

methods. Surgical intervention should be considered when conservative treatment has not 

been successful or cannot be seen as a treatment option (78). 

The approach to surgical treatment of CSDH has changed significantly in recent decades. 

Diagnostic capabilities have also improved, allowing the detection of CSDH that would have 

remained undetected a few years ago (75). 

The decision on which surgical procedure to choose is affected by many different factors, 

among other things, of the appearance of the bleeding by imaging or the general status of the 

patient (79). 

 

Craniotomy 

When a patient presents with a solid hematoma, usually craniotomy is the procedure of 

choice. Also when you have reaccumulation of blood and symptoms reoccur, or the chance of 

reoccurrence is high, you would choose this treatment option (51). If the CSDH presents with 

very thick membranes and is already calcified, despite the increased risk for intra and post-

operative complications, you would consider craniotomy as first choice operation (93).  

Another indication for craniotomy is when the brain fails to expand and obliterate the 

subdural space, or numerous thick membranes are present (73). 

 

Twist drill craniostomy 

TD craniostomy or trephination was considered a safe surgical method, with a low mortality 

rate, few cases of reoccurrence, and compared with burr-hole craniostomy, the hospitalization 

time was much shorter (94). Although it must be said that the risk of contamination is 

increased when the procedure is performed bedside. 

Twist-drill craniostomy is an attractive treatment option when the blood is almost completely 

liquefied and membranes are not present (73). 

 

Burr Hole craniostomy  

When a patient presents with an uncomplicated hematoma, which nevertheless requires a 

surgical evacuation, BH is the operation technique of choice (95).  

BC has the ideal balance between mortality rate, recurrence and limited complications when 

viewed in relation to the other two Surgical approaches (95). 
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Non-surgical treatment 

If a patient presents with mild symptoms and the hematoma on imaging proves to be small 

and rather isodense, and there is also no obvious ventricular dilatation, the patient has the best 

chance of spontaneous resolution (74). 

In such patients one can apply medications to support the resolution process. For patients who 

would not withstand surgical intervention, this is also the first-choice treatment option (73). 

 

8. NEED OF DRAINAGE 

The placement of a drain is very common especially when evacuating the bleeding through 

the burr hole procedure. Efficacy is characterized by reduced recurrence and improved 

outcome within the next 6 months (96). In addition, mortality is reduced (73). 

However, the introduction of a drain also carries some risks. Especially if misplacement 

occurs in the wrong place. Among other things, symptoms such as unwanted bleeding, 

swelling of the brain and prolonged hospitalization can be the result (96). 

In some situations, it is believed that the benefits of drainage do not outweigh the risks. 

Unintended risks such as infection, hemorrhage from neomembranes, and brain damage that 

can occur during drainage make it a very risky procedure (97)(94). 

In order to reduce the risk of complications, the placement of drains in the subperiosteal space 

was presented as an alternative to the subdural space. It is assumed that there are fewer 

complications when the drain is placed in the subperiosteal space, but the recurrence is lower 

when the drain is placed in the subdural space (98). Generally, drainage into the subperiosteal 

room is recommended in patients over 80 years or in those where a higher rate of 

complications is suspected (98).  

In combination with irrigation, closed-system drainage can be used, which in contrast to 

irrigation without closed-system drainage has a minimal positive effect on the rate of 

recurrence (97)(99). 
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Fig. 11 

“The effect of a drain in twist drill craniostomy. Comparison of mortality, morbidity, and 

recurrence rate for simple twist drill craniostomy (TDC) and TDC with drain. The grey 

columns show the relative percentage of summarized data on corresponding treatment groups 

from different publications. The absolute numbers are shown in the legend within the 

columns. In addition, the range of relative values and the number of studies which provided 

statistical data are listed with their classes of evidence.” (76).  

 

Class I: Evidence provided by one or more well designed randomized controlled clinical 

studies.  

Class II: Evidence provided by one or more well designed clinical studies such as prospective 

open, case–control studies, etc. 

 Class III: Evidence provided by expert opinion, non-randomized historical controls, or case 

reports of one or more patients (76). 
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Figure 11 (adapted from Weigel et al. Journal of Neurology, Neurosurgery &amp; Psychiatry 

2003) shows the advantages of drainage in combination with TDC. There is a clear reduction 

in morbidity and recurrence rate (99). 

At least it can be said that closed-system drainage reduce the rate of symptomatic recurrence 

(100). 

Approximately half of CSDHs appear homogeneous with high intensity on T1 MRI, 

suggesting plasma or CSF transport as a possible mechanism for CSDH enlargement. 

Therefore, placement of a drain may prevent recurrence.  On the other hand, low or 

isointensity on T1 MRI imaging may suggest enlargement due to rebleeding from 

neomembrane microvessels. In these cases, recurrence may occur regardless of surgical 

methods and placement of drainage, and they should be closely monitored by regular CT or 

MR scans (100). 

 

9. DISCUSSION 

When it comes to CSDH, there are many different approaches in each area. Starting with the 

pathophysiology. The controversial ones seemed to me to come from the fact that in earlier 

articles the clinical picture was looked at more generally. With further development of 

medicine and the knowledge about further mechanisms in the body, the understanding of the 

clinical picture of CSDH has also developed. The possible pathophysiology I mention above 

tries to show a simple and logical explanation for the development of CSDH. However, that it 

is much more complex has become apparent over the years. 

When it comes to the clinical diagnosis based on the presenting symptoms, it quickly becomes 

apparent what pitfalls this involves. CSDH does not present with disease-specific symptoms, 

but includes symptoms that are typical of many diseases. As differential diagnoses many other 

diseases could be considered, e.g. stroke, depending on the severity of the symptoms they 

could even be misinterpreted as simple migraine, or if a patient has dementia, the symptoms 

could be lost in the clinical picture.   

Accordingly, a radiologic review is essential to the clinical diagnosis, but again, a trained eye 

is required to avoid misdiagnosing a chronic hemorrhage as acute or subacute. Especially 

when there is acute bleeding accompanying the chronic bleeding, it is radiologically 

challenging. Sometimes it is also difficult to accurately differentiate the hemorrhage from the 

healthy brain tissue. 

Once you have managed to diagnose a chronic bleed, there is still the difficulty of finding the 

right treatment modality. 
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When you look at the patients postoperatively, it came out that there were a couple of factors 

that were indicative of recurrence. Among other things, if patients had an elevated level of 

tPA, this was an indication of recurrence of bleeding. Also, high levels of plasminogen, or 

generally markers of hyperfibrinolysis, are considered as predictive factors (1)(101).   

When predicting the outcome of different surgical techniques, no clear favorites can be 

identified. All three surgical techniques show similar success rates, with no major differences 

in cure mortality ratio (102). 

Studies have demonstrated that TD and BH did not show major differences in post-operative 

outcomes. In terms of the rate of healing, recurrence, and morbidity, they were at the same 

level. Only the more invasive procedure, craniotomy, showed a slightly increased morbidity 

(75)(102). 

After surgical evacuation, the further postoperative course should be closely followed. 

Minimally invasive surgery is used to keep the rate of complications as low as possible. It is 

hoped that there will be no further bleeding and that the patient will develop in a stable 

manner. If conservative treatment is chosen, the independent regression of the bleeding would 

be a success and would be considered a positive result. If the diagnosis of CSDH is due to 

neurological status changes, these should be kept in mind, and a decrease in these can also be 

considered as success.  

It is not possible to generalize which surgical method is the best, because for each patient a 

different one is suitable. Each patient brings with them different basic requirements. Some 

patients are very fragile, for whom conservative therapy is more likely to be considered, while 

other patients are physically fitter, where surgical intervention would be easier to tolerate. The 

exact location of the hemorrhage is different in each patient, the mass is treated differently, 

and each patient's body compensates in a different way. 

Radiological improvement is indicated by a reduction in the size of the mass and the absence 

of fresh hemorrhage. It should be avoided that there are further injuries during the operation 

or the postoperative drainage, as this could result in an increase in intracranial pressure, which 

could have fatal consequences.  

 

10. CONCLUSION  

Whether the outcome for a chronic subdural hematoma is good or bad depends on a number 

of factors. In recent years, the diagnostic possibilities have developed in a good direction, so 

that the diagnosis has become much easier. However, it still often happens that symptoms are 

misinterpreted, and a different clinical picture is diagnosed.  
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It has taken many years to define the pathogenesis and to look behind the complex 

mechanisms in the development of chronic subdural hematoma. 

Once a successful diagnosis has been made, the surgeons have various options for surgical 

techniques, and it is often at their discretion and experience which method is finally chosen. 

In general, it is recommended to choose a minimally invasive method as far as possible to 

keep the rate of complications as low as possible. 

In addition, there is the possibility of considering the placement of a drain postoperatively. 

The scientific community is currently in disagreement about the beneficial effect of drainage 

after postoperative evacuation of chronic subdural hematoma. 

Some sources indicate a beneficial effect, other authors speak of non-measurable differences. 

It generally crystallized quickly that authors and researchers disagree on many aspects of 

chronic subdural hematoma. 

In my opinion, it is essential to weigh the risks of complications and to consider the best 

surgical technique for each patient individually. The additional insertion of a drainage tube 

should also be determined individually for each patient, since the insertion of a foreign body 

always carries the risk of infection. 

One should develop a increased sensitivity for one's fellow human beings, which would allow 

one to notice changes in character more quickly and thus make a diagnosis more quickly. It is 

better to be medically examined once too often when symptoms appear, than to overlook a 

chronic bleeding. 
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