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Abstract

Background: Chronic subdural hematoma (CSDH) is a frequent pathological entity in
daily clinical practice. However, evidence-based CSDH-guidelines are lacking and level
| evidence from randomized clinical trials (RCTs) is limited. In order to establish and
subsequently implement a guideline, insight into current clinical practice and attitudes
toward CSDH-treatment is required. The aim is to explore current practice and atti-
tudes toward CSDH-management in the Netherlands.

Methods: A national online survey was distributed among Dutch neurologists and neu-
rosurgeons, examining variation in current CSDH-management through questions on
treatment options, (peri)operative management, willingness to adopt new treatments
and by presenting four CSDH-cases.

Results: One hundred nineteen full responses were received (8% of neurologists,
N = 66 and 35% of neurosurgeons, N = 53). A majority of the respondents had a
positive experience with burr-hole craniostomy (93%) and with a conservative policy
(56%). Around a third had a positive experience with the use of dexamethasone as pri-
mary (30%) and additional (33.6%) treatment. These numbers were also reflected in
the treatment preferences in the presented cases. (Peri)operative management cor-
responded among responding neurosurgeons. Most respondents would be willing to
implement dexamethasone (98%) if equally effective as surgery and tranexamic acid
(93%) if effective in CSDH-management.

Conclusion: Variation was found regarding preferential CSDH-treatment. However,
this is considered not to be insurmountable when implementing evidence-based treat-
ments. This baseline inventory on current clinical practice and current attitudes toward
CSDH-treatment is a stepping-stone in the eventual development and implementation

of a national guideline.
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1 | INTRODUCTION

Chronic subdural hematoma (CSDH) is a collection of blood, blood
breakdown products, and cerebrospinal fluid in the subdural space,
which occurs frequently in neurological and neurosurgical prac-
tice. Worldwide, burr-hole craniostomy is the mainstay in CSDH-
management (Kolias et al., 2014; Soleman et al., 2017). The perioper-
ative placement of a subdural drain was the first level | evidence avail-
able in CSDH research, associated with a reduced recurrence rate and
mortality at 6 months (Santarius et al., 2009). However, recent pub-
lications suggested that a subperiosteal drain leads to fewer recur-
rences compared to a subdural drain ( Greuter et al., 2020; Pranata
et al., 2020; Soleman et al., 2019). Using a drain is beneficial, but the
exact definition and way of using these two types of drains are still
part of the debate on CSDH management. There is an ongoing lack
of evidence-based guidelines regarding the optimal treatment for the
individual patient diagnosed with CSDH. As a result, there is wide vari-
ability in the treatment of this condition. This variability is not only
seen internationally, but also at a national, regional, and interhospital
level, and even among treating physicians (Kolias et al., 2014). There-
fore, there is an ongoing need for evidence-based guidelines in CSDH.
Especially because CSDH mainly affects elderly patients. The incidence
of CSDH is expected to rise because of the large ageing population
(United Nations) and the increasing use of antiplatelet agents and anti-
coagulants (Vacca & Argento, 2018). Therefore, complications and side
effects of (non)surgical treatments must be carefully considered when
creating a guideline for this fragile population.

Before establishing and implementing a guideline, barriers that can
cause nonadherence to guidelines should be identified. Nonadherence
to guidelines can be caused by a wide range of barriers, most promi-
nently a lack of agreement with guideline recommendations, but also
because of environmental barriers such as organizational constraints
and a lack of collaboration (Lugtenberg et al., 2009). Implementation of
guidelines can also be complicated by a lack of awareness of the exis-
tence of a guideline, lack of familiarity with the guideline or with the
advised treatment, lack of outcome expectancy, and the inertia of pre-
vious practice (Cabanaetal., 1999).

To detect and explore these barriers, which can be faced when
implementing a guideline, three steps should be considered. First, it
is important to understand the underlying pathophysiological mech-
anism of CSDH to understand why a proposed treatment should be
effective. The development of CSDH relies on a complex intertwined
pathway of angiogenesis, inflammation, recurrent small bleeds from
immature capillaries, exudates, and local coagulopathy (Edimann et al.,
2017; Holl et al., 2018). Second, to prevent a lack of agreement with
recommendations, it is essential to provide level | evidence on CSDH
treatment through high-quality RCTs. Twenty-six RCTs are currently

running or have recently been published on various treatment options,
among which steroids, tranexamic acid, statins, surgical techniques,
middle meningeal artery embolization, and perioperative care (EdI-
mann et al., 2020). The third step is to explore the current clinical prac-
tice and current attitudes toward CSDH-management among treat-
ing physicians. Through this exploration, one can study the outcome
expectancy of these treatments and detect familiarity with possible
treatments, with possible environmental barriers, and with the iner-
tia of current practice. If major resistance or large differences among
treating physicians are found, this might be a barrier when implement-
ing evidence-based treatments.

We conducted an online survey among Dutch neurologists and neu-
rosurgeons. In the Netherlands, neurologists usually diagnose CSDH.
Hereafter, the patient can be treated with an expectant policy, with
a nonsurgical treatment (e.g., dexamethasone), or through surgery. If
necessary, the neurologist consults a neurosurgeon on further man-
agement. They will reach consensus and, if an operation is the pre-
ferred option, will transfer the patient to the nearest neurosurgical
center. In the end, these two specialisms will decide on the best treat-
ment option for each individual CSDH-patient. Therefore, only these
two specialisms were invited to complete this survey, which aims to
explore current practice and attitudes toward CSDH-management in
The Netherlands.

2 | METHODS

We conducted a national online survey to explore the current expe-
rience with different treatment options for CSDH among the total
population of Dutch neurologists (N = 844) and Dutch neurosurgeons
(N = 153). The finalized version was converted into an online ques-
tionnaire, using a data management open-source software program
(LimeSurvey, version 2.06LTS). The link of the survey was spread among
neurologists through the website, newsletter, and LinkedIn page of the
Netherlands Society of Neurology and among neurosurgeons by two
emails through the Dutch Neurosurgical Society. The link to the online
survey was also spread by members of the Dutch Subdural Hematoma
Research group (DSHR) among their direct contacts within neurology

and neurosurgery departments in several Dutch hospitals.

2.1 | Survey

The online survey was developed by two of the authors (D.C.H. and
J.B.) with input from an implementation specialist (E.L.). The survey was
revised by the DSHR members and comments were incorporated in a
pilot version that was completed by 10 DSHR members. The process of

revision by DSHR members was repeated until consensus on the final
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questionnaire was reached. Research reporting guidelines were con-
sulted, but none of the EQUATOR guidelines matched the design of this
survey. No ethical approval was obtained for this low-risk survey. The
survey was spread among colleagues in neurology and neurosurgery;
no patients were involved in this research. Data were collected volun-
tarily and anonymously and participants could not be identified from
the results.

The survey consisted of five domains: (1) demographics and other
respondents’ characteristics; (2) opinion on different treatment strate-
gies; (3) treatment choices in four separate CSDH cases; (4) willing-
ness to implement Dutch CSDH RCT results; (5a) question on CSDH-
treatment for neurologists only, (5b) treatment questions for neurosur-
geons only. The exploration of these five domains enabled us to evalu-
ate similarities and variations in current clinical practice and attitudes
toward CSDH-management.

In domain 2, “opinion of different treatment strategies,” the opin-
ion on six treatment options was explored: (1) the use of (additional)
dexamethasone, (2) (additional) tranexamic acid and (3) (additional)
statins, (4) the performance of middle meningeal artery embolization,
(5) burr hole craniostomy (BHC), and (6) the choice for a conservative
policy in which no surgical nor medical management is performed.

In domain 3, “treatment choices in four separate cases” were
explored. These four cases of CSDH were presented to the respon-
dents. Each case represents the same patient with the same underly-
ing cause of the CSDH, but with different outcomes on CT-imaging and
different neurological exams.

In domain 4, we looked into the “willingness to implement Dutch
CSDH RCT results.” This concerns the willingness to adopt a theo-
retically potential positive outcome of two prospective multicenter
RCTs: the DECSA-trial and the TORCH-trial. The DECSA trial (DEx-
amethasone therapy in symptomatic patients with Chronic Subdural
hematomA) aimed to evaluate the effect of initial dexamethasone
therapy versus primary surgery on functional outcome and cost-
effectiveness in symptomatic CSDH-patients (Miah et al., 2018). This
RCT was recently terminated and results are awaited. The TORCH-
trial (Tranexamic acid to prevent OpeRation in Chronic subdural
Hematoma) is a double-blind, placebo-controlled trial that aims to
evaluate the efficacy of TXA to prevent surgery in CSDH-patients
for whom conservative treatment is selected as a primary treatment
strategy (Clinicaltrials.gov). Domain 5 involves questions on current
clinical practice. We explored to what extent treatment techniques
of responding neurosurgeons correspond. Organizational constraints
were evaluated by questioning operation room capacity. Collabora-
tion, or a lack thereof, was explored by asking neurologists if and when
they would consult a neurosurgeon. These examples were explored
through different questions in order to identify possible environmental

barriers.

2.2 | Analysis

Data were collected from 19 May 2020 to 4 November 2020. All
data retrieved through this survey were entered into and analyzed
with SPSS 25.0 (SPSS®, Chicago, Il, USA). Standard descriptive statis-

tics were used. A minimal statistical level of accuracy of 15% with a
95% confidence level was considered to be acceptable (van Bennekom,
2002). We calculated the statistical accuracy of this survey in both
groups using the population size in combination with the percentage
of responding neurologists and neurosurgeons. A higher percentage of
responses naturally leads to higher accuracy. Also, a larger population
size needs fewer responses to achieve the same statistical accuracy
as in a smaller population; statistical accuracy and response rate are
not linear (Van Bennekom, 2002; Van Bennekom, 2021). Results were

described for neurologists and neurosurgeons separately.

3 | RESULTS

A total of 123 responses were received of which 119 full responses
from 31 Dutch hospitals (see Figure 1).

The four partial responses were removed from the results. The
survey was fully completed by 12% (119/997) of Dutch neurologists
and neurosurgeons approached. These responses are divided into a
response rate of 8% (66/844) among neurologists and 35% (53/153)
among neurosurgeons. With a response of 8% within a population of
844, the statistical level of accuracy in the neurological survey is +12%
with a 95% confidence level. With a response of 35% within a popula-
tion of 153, the statistical level of accuracy in the neurosurgical survey
is +11% with a 95% confidence level (van Bennekom, 2002). Responses
received from neurologists and neurosurgeons were largely consis-
tent. Therefore, the differences between the groups were not explicitly
included in the written results. These differences between responding
neurologists and neurosurgeons can be found in the tables and figures.

3.1 | Demographics and other respondents’
characteristics

A 0-5 years’ work experience was seen in 28 (42%) of the responding
neurologists and three (6%) of the responding neurosurgeons. A work
experience of 20 years or more was seen in 11 (17%) of the responding
neurologists and 16 (30%) of neurosurgeons (see Figure 1). No major
differences were found related to the years of work experience. There-

fore, this has no impact on the presented results.

3.2 | Opinion on different treatment strategies

A substantial majority of respondents were positive on BHC as CSDH
treatment (93.3%); none of the respondents had a negative experi-
ence with BHC. More than half of the respondents were positive about
a conservative policy in CSDH (56.3%). Around a third of respon-
dents had a positive experience with the use of dexamethasone as
primary (30.3%) and additional (33.6%) treatment. Less than 10%
had a negative experience with the use of dexamethasone. The vast
majority of respondents had (almost) no experience with the use of
tranexamic acid, statins, and middle meningeal artery embolization
(see Table 1).
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Neurologists (n=66)
Years of experience N (%)

0-5 28 (42.4%) 3 (5.7%)
5-10 10 (15.2%) 12 (22.6%)
10-15 10 (15.2%) 14 (26.4%)
15-20 7 (10.6%) 6(11.3%)
>20 11 (16.7%) 16 (30.2%)
Missing - 2(3.8%)
Working in the Region of
Alkmaar 2(3.0%) 3(5.7%)
Amsterdam 4 (6.1%) 7 (13.2%)
Enschede 6(9.1%) 2 (3.8%)
Groningen 8(12.1%) 5 (9.4%)
Leiden/Den Haag 19 (28.8%) 5(9.4%)
Maastricht 2 (3.0%) 5 (9.4%)
Nijmegen 3 (4.5%) 2 (3.8%)
Rotterdam 5(7.6%) 5(9.4%)
Tilburg 2 (3.0%) 8(15.1%)
Utrecht 2 (3.0%) 4(7.5%)
Zwolle 3 (4.5%) 2 (3.8%)
Unknown 10 (15.2%) 5(9.4%)
FIGURE 1

and attitudes toward the management of chronic subdural hematoma

In order to assess the collaboration between neurologists and
neurosurgeons, we evaluated the communication or a lack thereof
between these specialisms. The majority of responding neurologists
indicated they always consult with a neurosurgeon when a CSDH
patient has neurological deficits. A third of neurologists stated that the
decision to consult a neurosurgeon depends on the severity of CT scan
results. Twenty-two percent of neurologists stated they always con-
sult with a neurosurgeon when they have diagnosed patient with CSDH
(Table 2).

33 |
cases

Treatment choices in four separate CSDH

Multiple answers were possible in the presented cases.

In case 1, a vast majority of 83% chose primary BHC. In addition, pri-
mary craniotomy was opted by 16 (26%) neurologists and none of the
neurosurgeons (see Figure 2).

In case 2, a majority of 65% chose an expectant policy. The second-
largest option with 24% was primary dexamethasone. In addition,
13% of respondents opted for “other” treatment with (additional)
antiepileptic drugs (see Figure 2).

In case 3, a majority of 41% chose primary BHC. With 32%,
the second-largest option was primary dexamethasone. Twenty-
three percent of respondents chose an expectant policy (see
Figure 2).

Open Access

Neurosurgeons (n=53)

HOLLET AL.

Demographics of respondents to a national survey examining views of Dutch neurologists and neurosurgeons on current practice

In case 4, a majority of 66% chose BHC. The second-largest option
with 23% is primary dexamethasone (see Figure 2).

Overall, 20-37% of respondents reasoned the case should be dis-
cussed with a neurosurgeon before starting a particular treatment.

34 |
results

Willingness to implement Dutch CSDH RCT

If the DECSA trial demonstrates that dexamethasone is equally effec-
tive or cost-effective compared to BHC, the majority of respondents
would be willing to implement the use of dexamethasone (see Figure 3).
Also, the majority of respondents would be willing to use tranexamic
acid as the standard of care if a positive effect is shown through the
TORCH trial (see Figure 3).

3.5 | Questions on current clinical practice
The different operative techniques largely correspond among respond-
ing neurosurgeons (see Table 3).

The majority (83%) of responding Dutch neurosurgeons perform
BHC under general anesthesia. When performing a BHC, one burr-hole
is chosen by 68%, with the side note that this depends on the size of the
hematoma. If a bilateral CSDH occurs, most (70%) of responding neu-

rosurgeons operate on both sides if technically possible.
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TABLE 1 Opinion of Dutch neurologists and neurosurgeons on different treatment strategies

Specialism

Neurology (N = 66)

What is your experience with...
...primary DXM
Neurosurgery (N =53)
Total (N=119)
...additional DXM Neurology (N = 66)
Neurosurgery (N =53)

Total (N=119)

...primary TXA Neurology (N = 66)
Neurosurgery (N=53)
Total (N=119)

...additional TXA Neurology (N = 66)

Neurosurgery (N =53)

Total (N=119)
...primary statins Neurology (N = 66)
Neurosurgery (N =53)
Total (N=119)
...additional statins Neurology (N = 66)
Neurosurgery (N =53)
Total (N=119)
...MMAS embolization Neurology (N = 64)
Neurosurgery (N = 53)
Total (N=117)
...burr-hole craniostomy Neurology (N = 66)
Neurosurgery (N = 53)
Total (N=119)
...expectative/conservative therapy Neurology (N = 66)
Neurosurgery (N =53)

Total (N=119)

Experience

(Almost) none Good Bad Neutral
21 19 8 18

16 17 2 18
37(31.1%) 36(30.3%) 10 (8.4%) 36(30.3%)
36 15 3 12

20 25 3 5

56 (47.1%) 40 (33.6%) 6(5.0%) 17 (14.3%)
61 1 2 2

41 5 1 6

102 (85.7%) 6(5.0%) 3(2.5%) 8(6.7%)
62 1 1 2

43 4 2 4

105 (88.2%) 5(4.2%) 3(2.5%) 6(5.0%)
62 0 1 3

53 0 0 0

115 (96.6%) (0.0%) 1(0.8%) 3(2.5%)
63 0 1 2

53 0 0 0

116 (97.5%) (0.0%) 1(0.8%) 2(1.7%)
62 0 1 1

50 0 0 3
112(95.7%) (0.0%) 1(0.9%) 4(3.4%)

2 58 0 )

0 53 0 0

2(1.7%) 111(93.3%) (0.0%) 6(5.0%)

0 40 6 20

3 27 7 16
3(2.5%) 67 (56.3%) 13(10.9%) 36(30.3%)

DXM = dexamethasone; TXA = tranexamic acid; MMA = middle meningeal artery.

TABLE 2 When would aresponding neurologist consult a
neurosurgeon concerning CSDH-treatment?

Dutch neurologist: “l would consult a neurosurgeon...”
36/58(62.1%

...in case of neurological deficit(s) )
20/58 (34.5%)
)
)

...based on brain imaging

...(almost) always 13/58 (22.4%

...n case of decreased consciousness 10/58 (17.2%
...whenin doubt 2/58 (3.4%)
...if anticoagulants/antithrombotics are used 1/58 (1.7%)

No answer provided 8/66(12.1%)

The subdural space is flushed by almost all (96%) responding neuro-
surgeons; of whom 21% flushes on room temperature and 79% on body
temperature. The irrigation fluid most commonly used (59%) is saline

solution. The use of burr-hole covers is found unnecessary by 56% of

responding neurosurgeons; 33% would be open to the use of burr-hole
covers. Adrainis placed by almost all (98%) responding neurosurgeons;
24% subgaleal and 76% subdural. Drains are most often (64%) left in
situ for 24-48 h. Postoperative, 67% of patients have bedrest until
removal of the drain. According to 78% of responding neurosurgeons,
the capacity of operation rooms and operation time do not play a role

in the choice of primary treatment.

4 | DISCUSSION

Worldwide, but also on a national level, there is a broad variation
in CSDH-management. The aim of this survey was to make a base-
line inventory of current clinical practice and current attitudes of
Dutch neurologists and neurosurgeons toward the management of
CSDH. Through this survey, we detected familiarity with possible

treatments, with possible environmental barriers and with inertia
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4 cases of CSDH; in each a 70-year old patient with a CSDH and an irrelevant medical history. These patients do not use antithrombotics or anticoagulation. They all went
through minor head trauma 6 weeks before presentation where they bumped their head against a kitchen cupboard.

Casel Case2

GCS E3MSV3. PR 5+/3+. Left sided hemiparesis and Epileptic seizure with a postictal transient right-sided paresis of face, arm
neglect. Progressive complaints during the past few and leg. At assessment, no complaints and no abnormalities are found at

weeks. neurological ion.
Neurologist Neurosurgeon Total Neurologist Neurosurgeon Total
(n=61) (n=52) (n=113)
(n=61) (n=52) (n=113) SHC S 3 3 (8.0%)
BHC 46 48 94(83.2%) |l oy 15 12 27 (23.9%)
Craniotomy 16 0 16 (14.2%) ||| rxa 3 3(2.7%)
BHC + DXM 3 3 6(5.3%) |l | statins 1 0 1(0.9%)
BHC + TXA 1 0 1(0.9%) Conservative, no drug treatment 37 36 73 (64.6%)
Discuss with neurosurgeon 32 1 33(29.2%) ||| Discuss with neurosurgeon 21 1 22 (19.5%)
Other 1 4 S (4.4%) Other 10 S 15 (13.3%)
Case3 Cased
Maximum GCS; PR 3+/3+. Pronation and drift of the Maximum GCS; PR 3+/3+. Pronation and drift of the right arm and speech
right arm. disturbance.
N logist N 4 Total
(n=61) (n=52) (n=113)
Neurologist Neurosurgeon Total BHC 37 38 75 (66.4%)
(n=61) (n=51) (n=112) Cranit y 2 0 2(1.8%)
BHC 17 29 46 (41.1%) || | MMA 0 1 1(0.9%)
Craniotomy 4 0 4 (3.6%) DXM 14 12 26 (23.0%)
DXM 20 16 36 (32.1%) f|| ™XA 0 3 3(2.7%)
TXA 0 6 6 (5.4%) BHC+DXM 2 1 3(2.7%)
Conservative, no drug treatment 15 11 26 (23.2%) ||| Conservative, no drug treatment 1 3 4(3.5%)
Discuss with neurosurgeon 40 1 41 (36.6%) |l | Discuss with neurosurgeon 37 1 38(33.6%)
Other 4 6 10 (8.9%) ||| Other 2 7 9 (8.0%)

FIGURE 2 Treatment choices in four fictitious CSDH cases which were presented to the respondents of this national survey. GCS = Glasgow

Coma Scale; PR = pupillary reflex; BHC = burr-hole craniostomy; DXM = dexamethasone; TXA = tranexamic acid; MMA = middle meningeal

artery embolization

DECSA trial (Miah et al., 2018)

TORCH trial (Clinicaltrials.gov)

41(37.3%) 39(35.5%)
) ————————— 2] + RN TR TR R TR R R R .
15
N O O O L (2 )
4 mmmmmm 9 ! O 0 O O 2 (21,573)
16 4 mammaEuEn 10 17
O O OO (2 L0
7 s
10 S T T ] 3
15
3 | 1(0.9%)
6
1

| 1(0.9%)
7 m1

6

If DXM is as effective as BHC with a cost saving of 20% when using DXM, are you If DXM is as effective as BHC with similar side effects in both treatment groups, are you If TXA prevents surgery in certain patients, are you willing to use TXA in these
willing to use DXM as standard of care when appropriate? willing to use DXM as standard of care when appropriate? patients?
N=110 N=110 N=107
) 50(53.6%) 54(49.1%) 50(46.7%)
| eEsmstessssimem ) 1 30 ! Swsessesssmsssesmumimamn 2l
24

e o I 52(47.3%) [ ————————— 5 49 (45.8%)

¢ INETEEUTENDICNEINNEINIEEEN ;0 ) B e ) 419.1%) 2 ST TSR IR S (58
25 21

43(10.2%)

I O O U MUY
15

T 19 (1 8%)

e
14

EE——— 14 (13.1%)

e
3

m— 7 (6.5%)
¥

m 1(0.9%
, (0.9%)

Multiple answers possible:

1. Yes, in all patients

2. Yes, if it has been accepted as standard treatment within our department/hospital

3. Yes, if it has been accepted in my scientific society’s guideline

4. Yes, but | may not prescribe it in all patients for whom this effect has been demonstrated

5. Yes, but | will discuss all options with the patient and next-of-kin (shared decision making)

6. No, | have insufficient experience with this medicine and would like to gain more experience first
7. No, | have no intention of using this medicine at all

mTotal

m Neurologist Neurosurgeon

FIGURE 3 Willingness among Dutch neurologists and neurosurgeons to implement Dutch CSDH RCT results. DXM = dexamethasone;

BHC = burr-hole craniostomy; TXA = tranexamic acid

of current practice. This is important because a lack of agreement
with guideline recommendations, due to lack of applicability or lack of
evidence, is the most perceived barrier to guideline adherence (Cabana
et al., 1999; Lugtenberg et al., 2009). We found variation in current
clinical practice and current attitudes among treating physicians.

Since most respondents would be willing to adopt new treatments

if positive effects are shown in RCTs, differences in current clinical
practice and current attitude are considered not to be insurmountable
when eventually implementing evidence-based treatments. This
baseline inventory is considered as one of the stepping-stones in
the eventual establishment and implementation of evidence-based
treatments.
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TABLE 3 Preferred (peri)operative treatment techniques of responding Dutch neurosurgeons

Which type of anesthesia do you most often use?

Which amount of burr-holes do you most often use?

In case of a bilateral CSDH the patient is operated on...

Do you flush the subdural space in general?

If you flush, which sort of fluid do you use to flush the subdural space?

Do you usually use burr-hole covers?

Do you usually place a drain?

If adrain is placed, how long does the drain remain in place?

After burr-hole craniostomy, do patients mobilize or do you prescribe
bedrest?

Does operation room capacity play a role in the choice of primary
CSDH treatment?

If operation room capacity plays a role in the choice of primary CSDH
treatment, which treatment do you prefer until operation?

Local
General
Missing
1
2
>2
Missing
...the symptomatic side only
...both sides if technically possible
Missing
No
Yes
Flush on room temperature
Flush on body temperature
Missing
Sterofundin ISO solution
Ringer’s lactate solution
Physiological salt solution
Unknown
Missing
Yes
No, but | am willing to
No, this is not necessary in my opinion

No, the advantages do not outweigh the
disadvantages and risks

Missing
No
Yes
Subgaleal
Subdural
Missing
Upto24h
24-48h
>48h
Missing
Bedrest as long as the drainage system is connected
To mobilize with an open drainage system
To mobilize with a closed drainage system
Missing
No
Yes
Missing
Expectative policy until operation
Medical treatment until operation
Dexamethasone

Tranexamic acid/other

WILEY- 2™

8/47 (17.0%)

39/47 (83.0%)

6

32/47 (68.1%)

15/47 (31.9%)

(0%)

6

14/47 (29.8%)

33/47 (70.2%)

6

2/49 (4.1%)

47/49 (95.9%)
10/47(21.3%)
37/47 (78.7%)

4

6/46(13.0%)

12/46 (26.1%)

27/46 (58.7%)

1/46 (2.2%)

7

(0%)

16/48 (33.3%)

27/48 (56.3%)

5/48(10.4%)

5

1/46(2.2%)

46/47 (97.9%)
11/46 (23.9%)
35/46(76.1%)

6

17/47 (36.2%)

30/47 (63.8%)

(0%)

6

32/48 (66.7%)

16/48 (33.3%)

(0%)

5

38/49 (77.6%)

11/49 (22.4%)

4

5/11(45.5%)

6/11(54.5%)
6/6(100%)
(0%)
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CSDH is presented by a large variability of symptoms (Kolias et al.,
2014). In this survey, we incorporated four fictitious patient cases to
evaluate which treatment option was preferred by the respondents in
a specific situation. The respondents’ answers to these cases represent
the consensus and variability in treatment preferences in different sit-
uations. The cases described fictitious patients with mild to very severe
symptoms having small to large hematomas on a CT scan. Most respon-
dents (83%) chose to perform burr hole craniostomy in the fictitious
patient from case 1, who was most severely affected neurologically
with a large CSDH. Conservative treatment was chosen by a majority
of respondents (65%) for the patient in case 2, who had no neurological
symptoms at presentation with a small hematoma. Cases 3 and 4 both
concerned a patient with an average-sized CSDH, in both cases com-
bined with the pronation and drift of an arm. In case 4, speech distur-
bance was additionally present and in this case, burr hole craniostomy
was most often chosen (66%). In case 3, without the speech distur-
bance, the treatment choice was divided over the different treatment
options. Burr-hole craniostomy still was the preferred option (41%),
but not chosen by the majority of respondents. These findings show
that in severe or mild CSDH, most neurologists and neurosurgeons
agree on the primary treatment, but in a moderately affected patient
it may be more difficult to reach consensus. CSDH remains a complex
disease in which a guideline would be beneficial on medical decision
making.

The findings in the cases suggest BHC is the most widely used and
most accepted treatment option in symptomatic CSDH, which isin line
with up-to-date literature (Kolias et al., 2014; Soleman et al., 2017).
A majority of respondents has a positive attitude toward a conser-
vative policy and around a third had a positive experience with the
use of dexamethasone as a primary and additional treatment. These
numbers were also reflected in the treatment preferences in the pre-
sented cases. Ninety-six percent of respondents did not have any expe-
rience with middle meningeal artery embolization. Although this pro-
cedure has been suggested as an adjuvant and/or alternative interven-
tion for CSDH treatment with a reduced recurrence rate (Catapano
etal.,2021; Onyinzo et al.,2021; Shotar et al., 2020), it is not commonly
performed in Dutch hospitals as of today. (Peri)operative management
largely corresponded among responding neurosurgeons. Remarkably,
a majority of responding neurosurgeons prefer a subdural drain to a
subperiosteal drain, despite the most recent publications presenting
less recurrence when using a subperiosteal drain (Greuter et al., 2020;
Pranata et al., 2020; Soleman et al., 2019). This is an illustrative exam-
ple of the inertiain the change of practice. This inertia might be affected
by a lack of familiarity with the use of subperiosteal drains. In addition,
if CSDH-guidelines were available, these could help in keeping clinical
practice up-to-date.

This survey examined examples of environmental barriers, such
as organizational restraints and collaborative challenges, and the
experience with these possible barriers among the respondents. For
example, in terms of organizational problems, no barriers were found
in operation room capacity. Collaboration did not seem to be a barrier
either. Neurologists seem to consult neurosurgeons without hesitation

and these specialists work closely on optimal CSDH-management
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in each patient. Thus, in this survey, no environmental barriers
were found.

The strength of this study is that a clear baseline inventory on cur-
rent clinical practice and current attitudes toward the management
of CSDH in the Netherlands is now available. If countries attempt to
establish and implement a national guideline on CSDH-management,
an insight into daily clinical practice and attitudes is a small but
required element.

This survey has some limitations. First, the response rate of 8%
(66/844) among Dutch neurologists is low compared to the response
rate of 35% (53/153) among Dutch neurosurgeons. The actual neuro-
logical response rate might be higher because it is unknown how many
of the 844 Dutch neurologists did see the invitation to fill in this survey
on the website and LinkedIn page of the Dutch Neurology Association.
Also, a neurologist, specialized in other areas of interest, might be less
eager tofill in the questionnaire, which might lead to a moderate nonre-
sponse bias (af Wahlberg & Poom, 2015). The neurosurgical response
rate is expected to be more reliable because all Dutch neurosurgeons
received two emails from the Dutch Neurosurgical Society.

However, even if 844 neurologists did see the invitation, low
response rates do not necessarily lead to less accurate measurements
(Lindemann, 2019). The neurological response percentage is lower, but
the accuracy in both groups matches and is acceptable.

A second limitation, which also concerns the response rate, is that,
besides an online survey, not many other survey options were available
in 2020 due to the COVID-19 pandemic. We did plan on presenting this
survey on national neurosurgical and neurological congresses, in order
to increase the response rate and the interest in CSDH-management.
Unfortunately, this was not possible.

4.1 | Future CSDH-research

It is already known that the intraoperative placement of a subdural
drain, remaining in situ up to 48 h, is associated with reduced recur-
rence and reduced mortality at 6 months (Santarius et al., 2009).
Recently the first adequately sized multicenter RCT studying the role
of dexamethasone in CSDH-management was published (Hutchin-
son et al., 2020). In total, 680 patients were randomized for dex-
amethasone or placebo to test the hypothesis that dexamethasone
would improve outcome by reducing the need for surgical intervention.
The dexamethasone group had fewer favorable outcomes and more
adverse events than placebo at 6 months, despite fewer reoperations.
It should be noted that the large majority (94%) of patients in this study
underwent surgery. Therefore, no definite conclusions could be drawn
regarding the effect of dexamethasone as a method of conservative
management to avoid surgery (Hutchinson et al., 2020). The DECSA
trial will provide further insight on this matter (Miah et al., 2018).

The Danish Chronic Subdural Hematoma Study (DACSUHS), a
national CSDH collaboration between four neurosurgical depart-
ments in Denmark, was established in order to standardize CSDH-
management and research within Denmark. DACSUHS has been the

first to reach consensus on a CSDH guideline (Jensen et al., 2018),
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TABLE 4 Danish national guidelines on CSDH-management (Rgnn Jensen et al., 2018)

1 When to operate?

To operate when the CSDH causes severe mass effect with or without neurological symptoms and signs. To offer conservative treatment

to patients with mild and insignificant mass effect.

2 Use of anticoagulants?
To revert antithrombotic treatment prior to surgery

3 Type of surgery?
To use single burr hole as primary treatment

4 Use of drain?

To use subdural drain after burr hole evacuation, not left in for longer than 24 h

5 Type of drainage fluid?
To flush with isotonic fluid during evacuation of CSDH
6 In bilateral CSDH?

To evacuate hematoma on both sides of bilateral CSDH

7 Medical treatment?

Not to use adjuvant pharmacotherapy as part of the treatment of CSDH

8 Bedrest or mobilization?

To offer elevation of headrest and early mobilization to patients after evacuation of CSDH

9 Follow-up CT?

To perform a CT head scan if the patient fails to recover after surgery, no control scan in asymptomatic patients

10 Recurrent CSDH?
To consider craniotomy for recurrent CSDH

Note: Each item contains a question on CSDH-management and the consensus reached on that particular item using the Oxford Centre for Evidence-Based
Medicine: Levels of Evidence and Grades of Recommendation (Centre for Evidence-Based Medicine, 2009).

using the “Oxford Centre for Evidence-Based Medicine: Levels of Evi-
dence and Grades of Recommendation” to evaluate the evidence on
CSDH and to support the recommendations (Centre for Evidence-
Based Medicine, 2009). The DACSUHS group chose 10 items. On each
of these items, the DACSUHS members decided if there was a strong
or weak recommendation for or against a particular treatment option.
Consensus was reached and their recommendations were translated
into a 10-point national guideline (Table 4).

Following their example, we established the Dutch Subdural
Hematoma Research group (DSHR) in 2018 (DSHR). The aim of the
DSHR is to combine Dutch CSDH-studies and eventually convert
the results of (inter)national studies into a widely supported national
guideline on the management of CSDH. This baseline inventory is a
small but required part of the establishment and implementation of
such a guideline.

Once sufficient (inter)national CSDH-RCTs on a large variety of top-
ics are completed (Edlmann et al., 2020), more robust evidence-based
decision-making is possible. By that time, we are planning to conduct a
national Delphi survey on the establishment and implementation of a
national guideline, using this baseline inventory as a stepping-stone in

combination with the class | evidence from CSDH-RCTs.

5 | CONCLUSION

In this baseline inventory, we found variation regarding current prac-
tice and current attitudes toward CSDH-management in the Nether-
lands. However, these differences are considered not to be insur-

mountable when implementing evidence-based treatments. We advise
all CSDH-researchers to establish a national baseline inventory on cur-
rent clinical practice and current attitudes toward CSDH-treatment.
This is a small but indispensable stepping-stone in the eventual devel-

opment and implementation of a national guideline.
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