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How to Treat Chronic Subdural Hematoma? Past and Now
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Treatment of chronic subdural hematoma (CSDH) is relatively straightforward, however, there is still some debate regarding the 
best strategy for treatment. The most practical recommendations of up to date were identified by a review of literature. The author 
reviewed the literature on CSDH management from the past to now to identify the best methods. Till 1970s, craniotomy was the 
most commonly used method. Burr hole (BH) became the most preferred method from 1980s. In 1977, twist drill (TD) craniostomy 
was introduced. Closed system drainage after a BH or a TD became the most frequently used surgical method. Although nonsurgical 
treatment is often successful, trephination has more advantages, such as rapid resolution of the symptoms and short period of 
hospitalization. Nonsurgical treatment is possible in asymptomatic patients with a small CSDH. For the symptomatic patients with 
CSDH, trephination is the treatment of choice, either by BH or TD. In gray zone between surgery and medical treatment, shared 
decision making can be an ideal approach. For the recurrent CSDHs, repeated trephination is still effective for patients with a low 
risk of recurrence. If the risk of recurrence is high, additional management would be helpful. For the refractory CSDHs, it is necessary 
to obliterate the subdural space.
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INTRODUCTION

Treatment of chronic subdural hematoma (CSDH) has im-

proved dramatically in recent years because of advances in di-

agnosis and surgical techniques. However, there is still some 

debate regarding the best strategy for treatment20,72,97). There 

are numerous modifications or alternative methods to reduce 

the recurrence rate, however, the efficacy is still controversial. 

The author tried to find the most practical recommendations 

of up to date. 

MATERIALS AND METHODS 

The author reviewed the literature on CSDH management 

from the past to now to identify the best methods. 

RESULTS

The past
There was a report that the first trephination for CSDH was 

made by Hulke in 19th century94). In the 1860s and 1870s, the 

most successful skull surgery in the world was done by some 

native surgeons in the South Pacific, the 'wise men' of Tolai 
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tribe of New Guinea54). Even though the mortality rate of one 

of Tolai surgeons was 8 or 25%, which compared with a mor-

tality of 75% in London teaching hospitals in late 19th centu-

ry45), no one could remember any names of the wise men. In a 

report of 193018), the recognized treatment of CSDH was cra-

niotomy, although it could be managed by trephination. Till 

1970s, craniotomy with or without removal of the membrane 

was more frequently used30) than dual cranial perforations23) 

or trephination with irrigation33). Before cerebral angiography, 

it was hard to localize the hematoma. Exploratory burr-hole 

(BH) was an option to find the hematoma till 1960s. It looks 

like a ‘woodpecker surgery’35), however, this type of surgery 

might save a life. Woodpecker surgery of exploratory BHs dis-

appeared after introduction of computerized tomographic 

(CT) scans in 197314). Since CSDH is consisted of mainly liq-

uefied blood, trephination alone is usually sufficient to re-

move the lesion. While craniotomy requires general anesthesia 

and much more time to resect a bone f lap and replace it, 

which may cause complications. In 1975, a simple technique 

was reported to make a hole by an 18 G spinal needle60). How-

ever, making a hole with a spinal needle was not simple to be 

used widely. In 1977, twist drill (TD) craniostomy was pub-

lished84). This technique was possible under local anesthesia 

even at the bedside. After 1980, trephination either by BH or 

TD became more popular than craniotomy. Closed system 

drainage after a BH or a TD became the most frequently used 

surgical treatment of CSDH15,52,83). To precipitate drainage, ap-

plication of negative pressure to a catheter in the subdural 

space may result plugging by brain tissue or meninges, while 

larger catheters may provoke seizures28). In 1999, a minimal 

invasive device was developed to evacuate CSDH, called sub-

dural evacuating port system (SEPS)22), which was safe and ef-

fective as TD craniostomy6,37,40,59,74,77). Removal of the hemato-

ma was possible by a TD with or without a hollow screw 

under local anesthesia as a bedside procedure. Although a 

much smaller hollow screw, 3 mm in diameter, was devel-

oped91), the smaller does not always seem to be the better. 

Now
Systematic reviews and meta analyses suggested that the use 

of TD was better or at least equivalent to BHs in recurrence 

rates or other outcome2,34,50,56). Bedside TD with closed system 

drainage for 48 hours34) is a safe and effective first-line man-

agement option2).

Management of CSDH is variable (Table 1). In general, the 

decision to operate is influenced both by the radiographic ap-

pearance of the lesion as well as by the patient's neurological 

exam20). The spontaneous resolution or medical treatment of 

CSDHs has been well documented21,36,38,63,80). However, hospi-

talization ranged from 3 weeks to 42 days in some reported 

series and some patients eventually underwent surgery25,89).

Non-surgical treatment
Inappropriate treatment was common in the earlier period, 

when they did not know the cause, natural history and patho-

physiology of this lesion. In 1920s, lumbar puncture was the 

only definite non-operative treatment that had been recom-

mended67). Although spontaneous resolution of CSDH was 

sparsely reported, the first remark about a nonsurgical treat-

ment of CSDH was given by Ambrosetto3) in 1962. He de-

scribed four patients, who received a conservative multimodal 

therapy in combination with corticosteroids. In 1970, a non-

surgical treatment consisting of osmotherapy with 20% man-

nitol was reported82). The theoretical basis for osmotherapy is 

that mannitol and hypertonic glucose facilitate the resorption 

of the hematoma through the increase in the osmotic pressure 

of the blood. However, osmotherapy was discontinued after a 

failure of the mannitol therapy in a controlled clinical trial26). 

There were some reports that nonsurgical treatment with bed 

rest, steroids17), mannitol10), or a combination was successful. 

Successful management was also reported with some drugs 

inhibiting bleeding or inflammation such as angiotensin con-

verting enzyme inhibiter93), atorvastatin90), and tranexamic 

acid36). Stopping the anti-coagulants or radiation was also ef-

fective to resolve the hematoma65,68). Nonsurgical treatment 

was successful for patients with age greater than 70 years, de-

creased cognitive level, brain atrophy, and absence of increase 

Table 1. Variable methods of treatment for chronic subdural hematomas 

Group Value

Non-surgical Bed rest31), steroids12,73,80), mannitol44), 
tranexamic acid24,36)

Minimally invasive 
surgery

Twisted drill craniostomy32), burr hole 
trephination, endoscope13,29)

Traditional surgery Craniotomy, craniectomy

Uncommon methods Subdural tap, subduroperitoneal 
shunt, subgaleal reservoir, reduction 
cranioplasty, middle meningeal artery 
embolization
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of intracranial pressure63). Favorable factors for conservative 

treatment were female sex, lesser midline shift, lesser thick-

ness of the hematoma, and lesser attenuation values on CT 

scan86). However, it is unclear whether the resolution really re-

sult from the drug effect or natural course. Furthermore, non-

surgical treatment frequently requires close observation with 

repeated CT scans for a long time, average 40 days38). Surgical 

treatment for CSDH is quite simple to do at the bedside under 

local anesthesia. Compared to nonsurgical treatment, trephi-

nation by either a BH or a TD has more advantages, such as 

rapid resolution of the symptoms and short period of hospital 

admission. Avoiding surgery can’t be the goal of CSDH man-

agement. 

Surgical treatment
Nonsurgical treatment may be possible in a few asymptom-

atic patients with a small CSDH. It requires a long apprehen-

sive monitoring, however. Trephination is a relatively simple, 

safe, and effective procedure to manage this condition. Not all 

patients with CSDH requires surgery. In general, the decision 

to operate is based on the presence of symptoms and clinical 

or imaging signs of cerebral compression. Of course there is a 

gray zone between surgery and medical treatment. It may be 

difficult to decide a certain therapy for an asymptomatic pa-

tient with a significant amount of CSDH, or a patient with an 

obscure symptom and a small CSDH. Decision making may 

be different from the doctors8). In general, neurosurgeons pre-

fer surgery while neurologists prefer medical therapy11). In this 

situation, so called shared decision making is the method of 

choice. Through shared decision making, clinicians can help 

patients understand the importance of their values and prefer-

ences in making the decisions that are best for them7). Doctors 

should provide information on the natural history, predicted 

prognosis, risk and benefits of a certain therapy, and so on. 

Although the fate of CSDH depends on the pre-morbid status, 

the dynamics of absorption-expansion and maturation of the 

neomembrane46), however, the natural history of a certain 

CSDH remains unclear. Patients who have minimal neurolog-

ical deficits and lesions of small size with low or isodensity 

and ventricular dilatation on CT have a greater chance for 

spontaneous resolution of their hematoma57). Medical therapy 

can be an alternative for patients with mild symptoms and 

frontal hematomas31), or patients with a premorbid condition 

not allowing surgical evacuation of CSDH78). Shared decision 

making can be an ideal approach to clinician–patient decision 

making, improve the quality of medical decisions, and reduce 

costs62). A scoring system42) can be a useful tool to predict out-

come and result of surgical intervention.

SURGICAL METHODS AND ANESTHESIA

The most commonly used surgical methods are TD cra-

niostomy, BH trephination, and craniotomy. They have their 

own advantages and disadvantages (Table 2). Openings of the 

skull up to a diameter of 5 mm were categorised as TD cra-

niostomy, openings of up to 30 mm as BH craniostomy, and 

larger openings as craniotomy95).

It is difficult to identify the most effective surgical method 

for CSDH. A study by decision analysis reported that the BH  
is the most efficient choice for surgical drainage of uncompli-

cated CSDH48). An evidence based review2) revealed no differ-

ence in the cure rates and mortality among the three tech-

niques. The authors concluded that BH provided the best 

cure-to-complication ratio, since TD had a significantly high-

er rate of recurrence and craniotomy had higher morbidity. A 

systematic review and meta-analysis with 34829 patients re-

vealed no significant difference in the rate of cure, recurrence, 

morbidity, or mortality between TD and BH2). They recom-

mended bedside TD as a relatively safe and effective first-line 

Table 2. Characteristics of three operative methods

Item Craniotomy Burr hole Twist drill

Anesthesia General General or local Local or general

Place Operating room Operating room or bedside Bedside or operating room

Operation time Around 3 hours Around 1 hour Less than 1 hour

Complications High Low Low

Recurrence Low Slightly high High (?)
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management option. Although there are diverse practices in 

detail, vast majority of CSDH can be treated either by TD or 

BH75). Most surgeons would choose the familiar method47). As 

the first-line treatment option, TD is the best, since it can be 

done at the bedside under local anesthesia, which saves health 

cost and eliminate perioperative risks related to general anes-

thesia. BH may be an alternative of TD. Since craniotomy was 

found to result in a higher complications, it should be reserved 

for solid, organized or calcified hematomas. Actually in a ret-

rospective study, craniotomy result longer operation time, 

longer hospital stay with more complications and higher cost. 

Craniotomy seems to be necessary for the organized or calci-

fied CSDH, when the CSDH is manifested by seizure or hemi-

paresis. Headache alone is hard to be a relevant symptom of 

the longstanding organized CSDH, although it is the third 

most frequent symptom of CSDH98). In calcified CSDHs, ob-

servation is recommended for asymptomatic patients or pa-

tients with a headache alone. Although Markwalder had rec-

ommended craniotomy for recurrent CSDH, solid hematoma, 

or failure of the brain re-expansion52), solid consistency of the 

hematoma might be the only indication of craniotomy. Most 

recurrent subdural hematomas can be managed successfully 

via BH with closed-system drainage19). Refractory hematomas 

which was recurrent more than twice, may require subduro-

peritoneal shunt, a reservoir with serial tapping, or middle 

meningeal artery embolization. Even in refractory CSDHs, 

subduroperitoneal shunt or middle meningeal artery emboli-

zation is less invasive than craniotomy. Some authors recom-

mended endoscopic removal13,29), continuous postoperative ir-

rigation and drainage96), or injection of isotonic fluid into the 

ventricular space to promote brain re-expansion for refractory 

hematomas70), the impact of these measures is controversial. 

The method of anesthesia depends on the method of sur-

gery. General anesthesia is necessary for long operation with 

large skin incision. Local anesthesia is usually sufficient with 

percutaneous drainage2). In general, general anesthesia may 

cause cardiovascular or respiratory complications, while local 

anesthesia may reduce the duration of drainage or hospital 

stay. However, local anesthesia is safe for cooperative patients 

or patients with high risk systemic disorders which prevent 

general anesthesia. Anesthetic method also depends on the 

patient condition.

DETAILS OF SURGICAL METHODS

There was a report85) that one BH only was associated with a 

significantly higher recurrence rate, longer hospital stay and 

higher infection rate. A meta-analysis suggested that single 

BH is as good as double BHs9). Another BH is usually not nec-

essary.  

Irrigation of the hematoma cavity may dilute anticoagulat-

ing substances such as fibrin degradation product, which may 

reduce the chance of recurrence. However, air intrusion dur-

ing irrigation may cause tension pneumocephalus, headache, 

or recurrence41). Irrigation itself may cause cortical injury or 

bleeding96). It is not necessary for all CSDHs, although it may 

be helpful when the hematoma has solid mass97).

Removal of the membranes after craniotomy is to eradicate 

the bleeding source and to facilitate re-expansion of the brain. 

Membranectomy was often recommended when there was solid 

hematomas with various bleeding foci, multilayer loculations 

within the hematoma, and excessive formation of a solid mem-

branes39). However, membranectomy carries a distinctly higher 

risk of rebleeding, especially membranes surrounding the bridge 

veins and the area of tenacious adherence between inner mem-

brane and arachnoid surface44,71). Even in hematomas with multi-

ple septations, it is not necessary to remove the membrane. The 

result of surgery and the rate of recurrence was not influenced by 

the membranectomy or partial tearing of the membranes. Ag-

gressive removal of membranes may cause cortical injury, which 

evokes postoperative convulsive disorder71).

Drain is very useful to remove the remained hematoma slowly. 

However, prolonged placement of the drain may raise the infec-

tion rate53). Drainage for 48 hours has the advantage of reducing 

recurrence without increasing complications1,43,50,75). Postoperative 

position whether supine or sitting, did not show any differences 

in the recurrence rate58). However, early mobilization is recom-

mended to avoid complications related prolonged recumbence. 

Postoperative physical activity is usually not limited in patients 

with chronic subdural hematoma. However, it would be desirable 

to avoid a certain exercise, which may cause shaking of the head. 

Postoperative CT scan is often useful to confirm the result of sur-

gery, however, routine CT around 4–6 weeks after surgery is not 

recommended64).
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ALTERNATIVE METHODS
 

Subdural tapping is useful in infants4). It can be available in 

children or even in adults. If the skull is hard to penetrate by 

the needle, a path can be made by a hand drill69). The endo-

scopic treatment of septated or organized CSDH represents a 

minimally invasive alternative to craniotomy especially for the 

internal membranectomy13,71). Endoscopic management is not 

popular since fibrin septa or thick inner membranes hinder-

ing drainage represents less than 5% of all CSDH. Actually, 

membranectomy is seldom required for brain re-expansion. 

Thrombolytic agent is often useful to remove partially re-

solved hematomas5).

Mini-craniotomy, the diameter of the bone f lap remains 

limited to 3–4 cm, may have superior visualization, while the 

invasiveness and complication rate are equal to those of BH87). 

There was a report of lower recurrences with mini-cranioto-

my, however, this technique is not recommended since the re-

moval of the membranes doesn’t precipitate the brain re-ex-

pansion. 

Subduroperitoneal shunts, though rarely used, may be a vi-

able option in the treatment of CSDH, especially in refractory 

cases88). However, the shunt requires a device implanted into 

the peritoneal cavity, which needs general anesthesia. Further-

more it requires consistent monitoring and often fail. Previ-

ously, it was useful for pediatric CSDHs, or older patients with 

recurrent or thick membranes66,88). This method may be re-

served for refractory or cases of at least three times recurrence. 

There are some modified techniques such as implantation of a 

reservoir76), continuous subgaleal suction drainage24), or a T-

tube drainage51). Although they may reduce additional opera-

tions43), these modifications failed to get popularity. 

Recently embolization of the middle meningeal artery 

(EMMA) with or without trephination was reported as an ef-

fective method49). Although EMMA interrupts the blood sup-

ply to the outer membrane and thus prevents hematoma en-

largement, it often fails to prevent recurrences16). Sufficient 

subdural space is the key factor for development of CSDH. 

Theoretically, elimination of the subdural space is fundamen-

tal than prevention of hematoma enlargement to prevent the 

recurrence. To reduce the subdural space, lumbar or ventricu-

lar injection at the time of operation and/or afterward is effec-

tive and safe for immediate cerebral re-expansion27). Since 

trephination with closed system drainage is easy, safe and ef-

fective, lumbar or ventricular injection is seldom used. Refrac-

tory CSDHs may require complete obliteration of the subdu-

ral hematoma cavity by reducing the dura or fibrin glue 

injection61,92). When there is a macrocephaly from expanding 

CSDH, reduction cranioplasty may become the last choice55,81). 

Fortunately, such cases are extremely rare. 

Fig. 1. Algorithm for practical management of chronic subdural hematoma. EMMA : embolization of middle meningeal artery, SDSO : subdural space 
obliteration, SDP : subduroperitoneal.
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ALGORITHM FOR MANAGEMENT
 

Up to date, trephination either by BH or TD is the treat-

ment of choice for symptomatic patients (Fig. 1). Craniotomy 

should be reserved only for symptomatic organized or solid 

hematomas. For the recurrent CSDHs, if the risk of recurrence 

is low, still repeated trephination is simple and effective. If the 

risk of recurrence is high, additional management such as 

EMMA may reduce the chance of recurrence. Oslo grading 

system79) seems to be very useful to predict the risk of recur-

rence. For the refractory CSDHs, it is necessary to obliterate 

the subdural space by lumbar or ventricular injection, fibrin 

glue injection or reducing the dura. Subduroperitoneal shunts 

can be the last choice for refractory CSDHs. If there is a new 

easy and safe therapy, we should change this algorithm. 

CONCLUSION

Nonsurgical treatment is possible in asymptomatic patients 

with a small CSDH. For the symptomatic patients with CSDH, 

trephination is the treatment of choice, either by BH or TD. In 

gray zone between surgery and medical treatment, shared de-

cision making can be an ideal approach. For the recurrent CS-

DHs, repeated trephination is still effective for patients with a 

low risk of recurrence. If the risk of recurrence is high, addi-

tional management would be helpful. For the refractory CS-

DHs, it is necessary to obliterate the subdural space.
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