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Background: The possible influence of different antithrombotic drugs on outcome after

neurosurgical treatment of chronic subdural hematoma (CSDH) is still unclear. Nowadays,

no randomized clinical trials are available. A metanalysis including 24 studies for a total of

1,812 pooled patients concluded that antiplatelets and anticoagulations present higher

risk of recurrences. On the other hand, several studies highlighted that antithrombotic

suspension, timing of surgery, and resumption of these drugs are still debated, and

patients taking these present higher risk of thromboembolic events with no excess

risk of bleed recurrences or worse functional outcome. Our assumption is that the real

hemorrhagic risk related to antithrombotic drug continuation in CSDH may be overrated

and the thromboembolic risk for discontinuation underestimated, especially in patients

with high cardiovascular risk.

Methods: A comprehensive literature review with the search terms “acetylsalicylic acid”

and “chronic subdural hematoma” was performed. Clinical status, treatment, time of drug

discontinuation, complications (in particular, rebleeding or thromboembolic events), and

clinical and radiological outcome at follow-up were evaluated.

Results: Five retrospective studies were selected for the review, three of them reporting

specifically low-dose acetylsalicylic intake and two of them general antithrombotic drugs

for a total of 1,226 patients. Only two papers reported the thromboembolic rate after

surgery; in one paper, it is not even divided from other cardiac complications.

Conclusion: The literature review does not clarify the best management of low-dose

acetylsalicylic in CSDH patients, in particular, concerning the balance between

thromboembolic event rates and rebleeding risks. We do believe that CSDH precipitates

the worsening of comorbidities with a resulting increased mortality. Further studies clearly

evaluating the thromboembolic events are strongly needed to clarify this topic.

In this perspective paper, we discuss the difficult choice of low-dose acetylsalicylic acid

(LDAA) management in patients suffering from chronic subdural hematoma (CSDH).

The balance between hemorrhagic and thromboembolic risks often represents a

sword of Damocles for neurosurgeons, especially when dealing with patients with high

cardiovascular risk. No guidelines are currently available, and a survey by Kamenova et al.
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showed that most neurosurgeons discontinue LDAA treatment for at least 7 days

in the perioperative period of surgical evacuation of CSDH, even though recent

studies show that early LDAA resumption might be safe. Thrombosis prophylaxis

is administered by only 60%, even though patients with CSDH are at high risk of

developing thromboembolic complications. We would like to bring attention to this

controversial issue.

Keywords: chronic subdural hematoma, low-dose acetylsalicylic acid, aspirin, antithrombotic drugs,

cardiovascular risk, hemorrhagic risk, thromboembolic risk

INTRODUCTION

The possible influence of different antithrombotic strategies
on outcomes and recurrences after neurosurgical treatment of
chronic subdural hematoma (CSDH) as well as resumption time
of such drugs are unclear.

A new ACC/AHA guideline on the primary prevention of
cardiovascular disease has recently been published (1).

While aspirin is well-established for secondary prevention
of atherosclerotic cardiovascular disease (ASCVD), it should
not be used in routine primary prevention due to lack of net
benefit. Indeed, for decades, low-dose aspirin has been widely
administered for ASCVD prevention increasing the risk of
bleeding (1).

Neurosurgeons often face a difficult choice in the
management of antithrombotic drugs in patients suffering
from CSDHs, in terms of suspension and resumption,
trying to balance the risk of hemorrhage vs. thromboembolic
events (2).

Phan et al. in 2018 reported that the rate of thromboembolism
was statistically lower in patients who resumed antithrombotic
drugs after surgical evacuation of CSDH (2.9 vs. 6.8%, P <

0.001) (3). However, this paper (as reported by the authors
themselves) presents several biases, including inherent
patient bias in medication restrictions, selection bias in the
directives from different clinicians, and attrition bias in age-
and age-related comorbidities of the patients. Furthermore,
other confounding factors that could affect the results
are the original reason for antithrombotic treatment, the
resumption time of antithrombotic agents postoperatively,
and preexisting medication regimes, which were not
reported in the studies included and, as such, could not
be analyzed.

In this complex scenario, the individual risk of

thromboembolic events and, most importantly, the kind of
antithrombotic drug used needs to be seriously considered (2).

The same analysis should be performed when choosing

between antiplatelet and anticoagulant drugs. As a result, an
intriguing observation emerged: the disturbance in platelet

function (caused almost exclusively by LDAA) correlated with
improved neurological outcome at discharge. This could be

influenced by the antiphlogistic properties of LDAA as well,

as described by Szczygielski et al. (4), even though its effect
is correlated with a higher risk to develop chronic subdural
hematoma (5).

We, therefore, decided to conduct a narrative review of the
literature to analyze the real influence of LDAA on outcomes after
neurosurgical treatment of CSDH.

METHODS

A comprehensive review of the current literature regarding
“low-dose acetylsalicylic acid” and “chronic subdural hematoma”
was performed.

Using PubMed MeSH database (last search was launched in
March 2020), all English papers published between the years 2000
and 2020, including the words “acetylsalicylic acid” and “chronic
subdural hematoma,” were reviewed.

All papers including human participants such as randomized
clinical trial, prospective or retrospective studies, as well as
case reports were included, whereas articles not involving
human subjects were excluded. Other reviews, editorials, and
commentaries were excluded as well. Each article was scrutinized
in order to select those reporting a detailed description of
antiplatelet drug management, drug discontinuation, surgical vs.
conservative treatment, complication rate, and a detailed clinical
and radiological follow-up.

Papers reporting generic antithrombotic agents without
a clear distinction between antiplatelet and anticoagulant
medications were not included in the review.

RESULTS

From the first literature search, we retrieved 47 articles. After
duplicate removal and title/abstract screening for matching
inclusion/exclusion criteria, 40 papers were assessed for eligibility
(Figure 1). Two papers were further excluded for the following
reasons: unclear outcomes and non-elderly population.

The search strategy is reported in Figure 1.
Following the aforementioned criteria, five retrospective

studies were finally selected for the review. Three studies were
specifically on LDAA, while two studies reported on general
antiplatelet drugs for a total amount of 1,226 patients (Table 1).

LDAA Group
Four hundred thirty-nine patients were collected in this group.
Four hundred seven (92.7%) patients discontinued LDAA on
admission while 32 patients (7.3%) at least 5 days before surgery
due to minor symptom presentation (6–8).
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FIGURE 1 | Search strategy.

Only Kamenova et al. reported an LDAA resumption at 1, 7,
14, 21, 28, 35, and 42 days without further information. In 32
patients, the indication for LDAA treatment was not confirmed
postoperatively, and the treatment was stopped (6).

All 439 patients underwent surgery: 236 patients (Scerrati et al.
and Kamenova et al.) were operated before 5 days from LDAA
discontinuation while 68 patients after 5 days (6, 7).

There were no cases of early recurrence (<1 week); Kamenova
et al. and Poon et al. reported 28 cases of late recurrence
of chronic subdural hematoma and 13 thromboembolic
events after surgery. In Kamenova et al., 10 cardiovascular
events comprised four myocardial infarction, one occlusion of
femoral artery, three pulmonary embolisms, and two cardiac
arrhythmia/decompensation, while in Poon et al., the severity of
the thromboembolic events was not analyzed (6, 8).

Twenty-one patients died after surgery. Only Kamenova
et al. reported the causes of death in five patients: two
intraparenchymal hemorrhage after surgery, one subdural
empyema, one pulmonary embolism, and one shock due to
cardiopulmonary decompensation (6).

General Antiplatelet Drug Group
General antiplatelet drugs evaluated in the abovementioned
studies includes LDAA, clopidogrel, and dipyridamole (9, 10).

A total of 797 patients were included, and antiplatelet drug
(AD) was discontinued on admission in 539 patients. Fornebo

et al. reported that among their 308 patients, 183 were taking
specifically LDAA (9).

AD therapy was resumed after >1 week in 220 patients, and
after >1 month, 6 in 202 patients were lost at follow-up. Fornebo
et al. reintroduced LDAA in 59 patients after 1 week and in 124
after 1 month. In 111 patients, AD therapy was not confirmed
after discharge (9).

All of the 797 patients were treated surgically, but
timing is not reported. No early recurrences (<1 week)
were reported.

Fornebo reported late recurrences, respectively, in 36 patients
(11.7%) who reintroduced AD therapy and in 33 patients (10.8%)
who did not resume AD therapy. Thromboembolic events were
reported on early onset in six patients (2%) and on late onset
in 34 patients (11%). Mortality rate was 4.2% among patients
who reintroduced the AD therapy and 2.4% in patients who
discontinued it (9).

Guha reported 15 (3.1%) recurrences after>1 week in patients
who reintroduced AD and 35 recurrences (7.3%) without AD
therapy. No thromboembolic events and mortality are described
in this series (10).

DISCUSSION

The real influence of different antithrombotic drugs on outcomes
after neurosurgical treatment of CSDH is still unclear, especially
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TABLE 1 | Collected studies and data characteristics.

Author/year Scerrati A. 2019 Kamenova 2016 Poon 2019 Fornebo 2017* Guha 2016*

N◦ of patients 164 patients 140 patients 135 patients 308 patients 479 patients

LDAA discontination

on admission

164 patients 108 (32 patients 5 days before

surgery)

135 patients 308 patients

(183 were taking LDAA)

231 patients

LLDA early

resumption (<48)

At 72 h

(in patients at higher risk of

thromboembolic

complications)

At 1, 7, 14, 21, 28, 35, and 42

days after surgery,

32 patients (22.9%), the

indication for LDAA treatment

was not confirmed

postoperatively

NN NN 0

LDAA resumption

>1 week

At least 15 days (in patients

with lower cardiovascular

risk)

At 1, 7, 14, 21, 28, 35, and 42

days after surgery,

32 patients (22.9%), the

indication for LDAA treatment

was not confirmed

postoperatively

NN 100 patients

(59 were taking LDAA)

120 patients

LDAA resumption

>1 month

None At 1, 7, 14, 21, 28, 35, and 42

days after surgery,

32 patients (22.9%), the

indication for LDAA treatment

was not confirmed

postoperatively

NN 202 patients

(124 started again

LDAA); 6 missing patients

Conservative

treatment

None None None None

Surgical treatment 164 patients 140 patients 135 patients 308 patients 479 patients

Early surgery <5 128 patients 108 patients NN NN

Late surgery >5 36 patients 32 patients NN NN

CSDH early

recurrence <1 week

In 20 patients, time of

recurrence not specified

0 patients 10 (time of recurrence

non-specified)

CSDH late

recurrence >1 week

NN 18 patients NN 11.7% AT vs. 10.8%

non-AT, 6.2% in

antiaggregation group

AT restarted group, 15

patients

AT non-restarted,

35 patients

Thromboembolic

events

NN Cardiovascular events:

9 (in LDAA group) and 1 (no

LDAA)

4 patients 2% early group

resumption

11% late group

resumption

(P < 0.01)

Preoperative

evaluation (GCS,

CCI)

CCI (up to 3), 28 patients

(17%) CCI (4–5), 28 patients

(17%)

CCI (6 or more), 108

patients (66%)

The mean CCI values were

4 and 6.

NN NN Early group

resumption/late group

resumption:

GCS 3–8, 6 patients

(6.2)/6 patients (3.0)

GCS 9–12, 9 patients

(9.3)/17 patients (8.6)

GCS 13–15, 82 patients

(84.5)/175 patients (88.4)

Clinical outcome At 6 months follow-up: 51

patients

(31.1%)—improvement of

neurological symptoms, 80

patients (48.8%)—stable, 18

patients (11%)—worsened

NN - 38 patients—mRS 4–6 at

discharge;

- 54

patients—no improvement

Mortality 15 patients 1 (LDAA group) and 4 (no LDAA) 0 4.2% AT vs. 2.4%

non-AT

Quality of the study

according to NOS

scale

Good Good Good Good Good

AT, antithrombotic; LDAA, low dose acetilsalicylic acid; GCS, Glasgow coma scale; mRS, modified Rankin scale.

*Unspecified antiaggregation.
◦Patients were not further classified.

Frontiers in Neurology | www.frontiersin.org 4 September 2020 | Volume 11 | Article 550084

https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles


Mongardi et al. Aspirin Management in CSDHs

concerning LDAA, which has widely been administered for
ASCVD prevention for decades (2, 3).

In 2019, Wang et al. published a metanalysis of 24 papers with
a pool of 1,812 patients on this topic, concluding that antiplatelet
and anticoagulation drugs presented higher risk of recurrence in
surgically treated CDSH patients (11).

On the other hand, Poon et al. and Szczygielski et al.
underlined the lack of clear indication for the management of
these drugs, concluding that patients on antithrombotic drugs
were at higher risk of thromboembolic events with no excess
risk of bleed recurrence or worse functional outcome after CSDH
drainage (4, 8).

In 2013, De Bonis et al. demonstrated a significant association
between antithrombotic drug intake and an increased risk of
developing CSDH (12); the same group in 2018 and 2019
reported that patients on such therapy do not have an increased
risk of rebleeding or worsen clinical outcome when compared
with other patients (7, 13, 14).

Our literature review highlights the thromboembolic events
after LDAA or antithrombotic drug suspension, and the
cardiovascular risk of patients are almost always underestimated
or not considered. Very few studies reported this kind of
information, while most of the studies focused their attention on
the rebleeding risk (6–10).

In the LDAA group, among 439 patients, LDAA was
discontinued on admission in 407 patients. Only Kamenova et al.
reported on LDAA resumption after surgery (6).

There were no cases of early recurrence (<1 week);
Kamenova et al. and Poon et al. reported 28 cases of late
recurrence and 13 thromboembolic events after surgery, without
any statistically significant difference between patients who
underwent discontinuation or not (6, 8).

The clinical outcome was reported in only two papers
(Scerrati et al.; Poon et al.), and preoperative assessment is
available only in the Scerrati et al. series, undermining any
possible LDAA management/complication rate/clinical outcome
comparison between the groups (7, 8).

The same limitations are present in the general antiplatelet
drug group.

In this complex scenario, comorbidities, and presenting
neurological conditions seem to play a significant role in the final
outcome. The discontinuation of LDAA could not be absolutely
necessary prior to CSDH surgery, in particular, in patients with
high cardiovascular risk. Indeed, this risk is often underestimated
or is not correctly stratified.

We do believe CSDH precipitates the worsening of
preexisting comorbidities causing an increased mortality.
In particular, in high cardiovascular risk patients, maintaining
acetylsalicylic acid treatment to reduce the thromboembolic
event rate could have a positive effect on the final
clinical outcome.

Furthermore, the real risk of thromboembolic events after
LDAA suspension for CSDH patients appears to be not well-
analyzed and understood in the current literature, leaving the
decision on the experience of the physician. The same issue still
remains controversial in other surgery specialties, as reported
by a Cochrane Systematic review (15) collecting five RCTs with

666 randomized adults and concluding that they found low-
certainty evidence that either continuation or discontinuation
of antiplatelet therapy before non-cardiac surgery may make
little or no difference to mortality, bleeding requiring surgical
intervention, or ischemic events. They also found moderate-
certainty evidence that either continuation or discontinuation of
antiplatelet therapy before non-cardiac surgery probably makes
little or no difference in bleeding requiring transfusion.

A new approach of the clinical problem based on pre-
and postsurgery clinical evaluation, with a real stratification of
indications for LDAA intake and related cardiovascular risk may
solve this complex dilemma.

Our perspective is to propose a clinical evaluation scale
in order to stratify patient suffering from CSDH in terms
of hemorrhagic and ischemic risk. This scale could be built
on the basis of already validated scales (16, 17) and should
comprehend different parameters. These types of scales have
been widely used in general surgery (18) or cardiosurgery (19)
for evaluation of the risk of postoperative thromboembolic or
hemorrhagic complications (20, 21). A possible scale could be
drafted as follows:

High-risk factors for thromboembolic (TE)

events

High-risk factors for hemorrhagic events

Previous TE event—2 points Hepatic disease—2 points

Hypertension—1 point Alcool abuse—1 point

Diabetes—1 point Reduced platelets count or function—2

points

CABG grafts or previous cardiac valve

surgery—2 points

Anemia—1 point

Cancer history—1 point Excessive fall risk—1 point

Postoperative infection—1 point Consistent residual subdural

hematoma—1 point

Fibrinogen >3.5 g/L—1 point Renal disease—1 point

According to the specific score, patients could be stratified in
low, medium, or high risk for thromboembolic or hemorrhagic
events, respectively, and drug management planned accordingly.
In this way, there would be a numeric and objective estimation
of the risks (hemorrhagic vs. thromboembolic), and the surgeon
could choose “the lesser of two evils” between them.

These scores could be the first one available for
neurosurgical patients, helping in the difficult decision of
anticoagulant/antithrombotic management.

LIMITATIONS

Data about the exact dosage and length of period of
administration of the drugs in the collected studies are
often unclear.

This is a perspective paper and not a systematic review, so we
decided not to perform statistical analysis. This could constitute
a bias.

One of the major limitations was the poor level of evidence of
several collected studies that could represent a bias in the correct
evaluation of the extracted data.
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Moreover, an expected limitation of including resources with
variable qualities, definitions, follow-ups, and diagnostic criteria
is the inevitable heterogeneity detected in some outcomes.

CONCLUSIONS

The literature review highlights the underestimation of the
importance of thromboembolic events and cardiovascular risk of
patients suffering from CSDH who are taking LDAA.

We do believe that CSDH precipitates the worsening of
comorbidities causing an increased mortality. In particular,
in high cardiovascular risk patients, maintaining acetylsalicylic
acid treatment supposedly reduces the thromboembolic event
rate and could have a positive effect on the final clinical
outcome. Thus, in our opinion, the discontinuation or effect
reversal for acetylsalicylic acid could not be absolutely necessary
prior to CSDH surgery (particularly in patients with high
cardiovascular risk).

Further studies are needed in order to clarify the role of LDAA
in the management and clinical course of high cardiovascular
risk patients, in particular, collecting data about thromboembolic
events. An interesting perspective could be to build specific
evaluation scales of risk in order to uniformly stratify this kind
of patients.
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