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Abstract
The use of antiplatelet medication is widespread as reducing risk of death, myocardial infarction, and occlusive stroke. Currently, the
management of neurosurgical patients receiving this type of therapy continues to be a problem of special importance. In this paper,
we present the results of an Italian survey focused on the management neurosurgical patient under antiplatelet therapy and, for any
item of the investigation, the relative advices coming from literature. This surveywas conducted including 129 neurosurgery units in
Italy. The present paper was designed by following each question posed in the survey by a brief discussion on literature data. There is
a considerable lack of consensus regarding management of antiplatelet therapy in neurosurgery, with critical impact on patient’s
treatment. What is clearly evident from the present survey is the considerable variability in neurosurgical care for antiplatelet
patients; it is reasonable to assume that this scenario reflects the paucity of evidence regarding this issue.
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Introduction

The use of antiplatelet medication is widespread as reducing
risk of death, myocardial infarction, and occlusive stroke.
However, it has also been shown that usage of both antiplatelet
and anticoagulant medicines increases rates of intracerebral

hemorrhage. Currently, the management of neurosurgical
patients receiving this type of therapy continues to be a
problem of special importance. Several dilemmas in clini-
cal practice arise when patients need neurosurgical care
because of bleeding secondary to such treatment or when
patients present with acute neurosurgical illnesses while
taking antiplatelet or anticoagulant therapies or even when
a patient with a history of intracerebral hemorrhage subse-
quently develop conditions for which such medicines are
indicated. In addition, the consequences of reintroducing
early (bleeding or rebleeding) or late (thrombotic or throm-
boembolic) antiplatelet therapies can be devastating. In this
paper, we present the results of an Italian survey focused
on the management neurosurgical patient under antiplatelet
therapy and, for any item of the investigation, the relative
advices coming from literature. This survey was conducted
including 129 neurosurgery units in Italy. It was designed
to gather information about epidemiology, management,
and prophylaxis concerning patients under antiplatelet
(part one) and anticoagulant (part two) therapy presenting
with acute neurosurgical illnesses. The present paper was
designed by following each question posed in the survey
by a brief discussion on literature data.
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Methods

Participants

With the aid of the secretary of the Italian Society of
Neurosurgery, a mailing list, containing the email addresses of
all the chief of different neurosurgical departures in Italy for a
total number of 129 email addresses, was created. An email
containing an Internet link to the survey (SurveyMonkey, a
cloud-based online survey software) was sent to the mailing list
in the September 2017; the survey link was active between
September and November 2017, and then the survey was closed.

Survey

The survey consisted in 20 questions focused on the manage-
ment of hemostasis and anticoagulation issues that apply to
neurosurgical care practice (Table 1). In this paper, we discuss
the results of the 10 questions that are focused on antiplatelet
issues.

Results and discussion

On average, the number of responders for each question was
47.5 (37% of the total number of departures contacted).

Epidemiology of antiplatelet patients

Question 1 and Question 2: In the last year, indicate the ap-
proximate percentage of patients at your department with
“acute” neurosurgical indication, e.g., acute/chronic
epidural-subdural hematomas, intracerebral hemorrhage
(ICH), subarachnoid hemorrhage (SAH), and traumatic sub-
arachnoid hemorrhage (tSAH), in therapy with one or more
antiplatelet drugs and the percentage of patient under associ-
ation of antiplatelet and anticoagulant therapy.

The majority of participants (40.63%) affirmed that 25–
50% of patient with acute surgical indication assumed anti-
platelet medication, while 63.83% neurosurgical unit chiefs
answered that concomitant therapies were assumed by less
than 10% of acute neurosurgical patients(Supplementary
Fig. 1 and Supplementary Fig. 2).

Antiplatelet therapy is verywidespread; aspirin is used in both
primary and secondary prevention of arterial thromboses. P2Y12
receptor inhibitors, such as clopidogrel, prasugrel, or ticagrelor,
are frequently added in high-risk patients, for example, after ar-
terial stent implantation [2]. Actually, it is not that uncommon to
manage patient with dual antiplatelet therapy or patients on con-
comitant oral anticoagulants and antiplatelet therapy (up to 30%
of patients with nonvalvular atrial fibrillation may receive con-
comitant treatments of oral anticoagulants with antiplatelets due
to comorbid cardiovascular conditions) [11].

Table 1 The survey

Question 1: Indicate the approximate percentage of patients admitted at
your department in the last year with “acute” neurosurgical indication
(e.g., acute/chronic epidural-subdural hematomas, ICH, SAH,
Traumatic Subarachnoid Hemorrhage), in therapy with one or more
antiplatelet drugs.

○ Less than 10%
○ Between 10 and 25%
○ Between 25 and 50%
○ Between 50 and 75%
○ More than 75%.
Question 2: Indicate the approximate percentage of patients admitted at

your department in the last year with “acute” neurosurgical indication
(e.g,. acute/chronic epidural-subdural hematomas, ICH, SAH,
Traumatic Subarachnoid Hemorrhage), in therapy with under associa-
tion of antiplatelet and anticoagulant therapy.

○ Less than 10%
○ Between 10 and 25%
○ Between 25 and 50%
○ Between 50 and 75%
○ More than 75%.
Question 3:In the case of the above mentioned acute neurosurgical

pathologies, in which conditions do you apply a “forced” emergency
reversal of antiplatelet agents?

○ Only if a surgical treatment is planned
○ Even if a conservative treatment is planned
Question 4: In antiplatelet patients in whom surgery cannot be postponed

over 12–24 h, do you routinely perform platelet transfusion?
○ Yes, in any case
○ Only in case of proven platelet disfunction
○ No
Question 5: In antiplatelet patients in whom surgery cannot be postponed

over 12–24 h, do you routinely utilize desmopressin?
○ Yes
○ No
Question 6: In antiplatelet patients in whom surgery can be postponed,

which platelet function assay do you perform and how frequently? For
every option listened, pleas choose among routinely, frequently, rarely,
and never.

PFA-100 (platelet function assay)
○ Routinely
○ Frequently
○ Rarely
○ Never
VASP assay
○ Routinely
○ Frequently
○ Rarely
○ Never
VerifyNow® assay
○ Routinely
○ Frequently
○ Rarely
○ Never
Multiplate® platelet function analysis
○ Routinely
○ Frequently
○ Rarely
○ Never
Platelet aggregometry test
○ Routinely
○ Frequently
○ Rarely
○ Never
We do not perform any evaluation
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Traumatic brain injury (TBI) in patients on antiplatelet
therapy

In a cohort of 10.010 patients with subdural hematoma re-
trieved from the Danish National Patient Register, more than

18.9% of patients were on single antiplatelet therapy (mostly
on low-dose aspirin), 6.7% were on dual antiplatelet therapy,
and 4% were on dual antithrombotic therapy [15]. Authors
stated that low-dose aspirin was associated with a small in-
creased risk of subdural hematoma and that concomitant use
of more than one antithrombotic drug was related to substan-
tially higher subdural hematoma risk, in particular for com-
bined treatment of clopidogrel with a vitamin K antagonist
(VKA) [15]. Similarly, in a single-center, retrospective study,
authors analyzed 116 consecutive cases involving patients
with acute subdural hematoma, and they found that 24% of
the patient were taking thrombocyte inhibitor; author conclud-
ed that thrombocyte inhibitor treatment was associated with
increased mortality in those patients [36]. In a series of 2773
consecutive patients with mild traumatic brain injury that
underwent a head computed tomography (CT) scan, 21%
were on antiplatelet therapy (and 4.2% of these patients were
on dual antiplatelet therapy) [33]; antiplatelet therapy was re-
lated to a higher incidence of positive head CT scans, espe-
cially in patients assuming P2Y12 receptor inhibitors [33].
Patients on antiplatelet therapy seem to have a worst outcome
after TBI [32], but data about the influence of thrombocyte
inhibitor on hematoma expansion, morbidity, and mortality
are conflicting.

Spontaneous intracerebral hemorrhage (sICH)
in patients on antiplatelet therapy

Lovelock et al. identified all cases of sICH from April, 2002,
to March, 2006in Oxfordshire, England; they found that 27%
of patients were taking antiplatelet therapy [21]. Thrombocyte
inhibitor might slightly increase (~0.08%/year) the incidence
of intracerebral hemorrhage [7]. It is established that
antithrombotic-associated ICH carries a worse clinical out-
comes as compared with spontaneous intracerebral hemor-
rhage in non-anticoagulated patients [9, 13]; however, the ef-
fects of antiplatelet therapy on sICH outcomes are less evi-
dent. Antiplatelet therapy has been associated with hematoma
expansion, higher rates of mortality, and worse functional out-
comes in some studies [1, 6, 10, 24], while other studies have
failed to detect differences in outcome or hematoma growth
[16, 23, 29].

Management of antiplatelet patients

Question 3: In the case of the abovementioned acute neuro-
surgical pathologies, in which conditions do you apply a
“forced” emergency reversal of antiplatelet agents?

The answer “only if a surgical treatment is planned” was
chosen by 89% of responders, while “also if a conservative
treatment is planned” was answered by the remnants.

Hematoma expansion is an independent predictor of early
neurological deterioration and poor long-term clinical

Table 1 (continued)

○ Routinely
○ Frequently
○ Rarely
○ Never
Question 7: In antiplatelet patients in whom surgery can be postponed,
which platelet function assay do you perform and how frequently? For
every option listened, pleas choose among routinely, frequently, rarely,
and never.
PFA-100 (platelet function assay)
○ Routinely
○ Frequently
○ Rarely
○ Never
VASP assay
○ Routinely
○ Frequently
○ Rarely
○ Never
VerifyNow® assay
○ Routinely
○ Frequently
○ Rarely
○ Never
Multiplate® platelet function analysis
○ Routinely
○ Frequently
○ Rarely
○ Never
Platelet aggregometry test
○ Routinely
○ Frequently
○ Rarely
○ Never
We do not perform any evaluation
○ Routinely
○ Frequently
○ Rarely
○ Never
Question 8: In antiplatelet patients (aspirin) in whom surgery can be
postponed, how long do you wait before planning surgery?
○ Less than 5 days
○ Between 5 and 7 days
○ Between 7 and 10 days
○ More than 10 days
Question 9: In patients on antiplatelet therapy other that aspirin (P2Y12
receptor inhibitors) in whom surgery can be postponed, how long do you
wait before planning surgery?
○ Less than 5 days
○ Between 5 and 7 days
○ Between 7 and 10 days
○ More than 10 days
Question 10: Do you usually ask for a cardiological evaluation for the
perioperative management of antiplatelet patients?
○ Yes
○ No
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outcomes in both trauma and ICH patients [5], and correcting
for platelet inhibition may reduce hematoma expansion.
Platelets are irreversibly inhibited by aspirin and P2Y12 re-
ceptor inhibitors for the life of the platelet; there is no reversal
agent available; consequently the only way to reverse platelet
inhibition would be to create new platelets. Quick replenish-
ment with new platelets appears to be a reasonable option to
reverse the platelet inhibition, but studies addressing the abil-
ity of platelet transfusion to improve laboratory metrics of
platelet function have yielded mixed results [14].
Additionally, correlations among platelet function assay mea-
sures and functional outcomes are largely understudied.
Observational studies have reported variable associations with
outcome after platelet transfusion for intracerebral hemor-
rhage in people taking antiplatelet therapy, with several small
cohort studies showing slightly improved mortality rates [8,
12]. However, the first randomized trial of platelet transfu-
sions in patients with ICH without an indication for neurosur-
gery (PATCH) showed significantly greater odds of death or
dependence at 3 months in patients receiving transfusions
compared with patients who did not receive transfusions [1].
The investigators also found an increase in hematoma growth
at 24 h in patients treated with platelet transfusion. The mech-
anisms underlying the higher probability of bad clinical out-
come and complications of intracerebral hemorrhage in pa-
tients treated with platelet transfusion have not been clarified,
but authors advised physicians against platelet transfusions in
patients with antiplatelet-associated sICH. Moreover, platelet
transfusion is not a procedure to be taken lightly because it is
associated with inherent risk. One of the most feared compli-
cations is transfusion-related acute lung injury (TRALI) that
has been reported to have an incidence closer to 1 in every
1000 recipients [20]. Other serious risks include thrombosis,
disseminated intravascular coagulopathy, hemolytic transfu-
sion reactions, and transfusion-associated sepsis, among
others [20].

As the PATCH study did not include patients undergoing
neurosurgery, management of patients requiring urgent sur-
gery during antiplatelet therapy is still an unsolved problem.
A prospective study showed a benefit of platelet transfusions
in patients treated with documented aspirin-related platelet
dysfunction who required emergency surgery [31].
According to the same study, there does not appear to be a
benefit of platelet transfusion for patients with aspirin resis-
tance or normal platelet function undergoing surgery. If plate-
let function tests are not available, it may be reasonable to
transfuse platelets in patients on antiplatelet therapy if emer-
gency surgery is required [20].Moreover the PATCH study
mainly included patients treated with acetylsalicylic acid, so
only little information about the role of platelet transfusion in
patients receiving P2Y12 receptor inhibitors are supplied.
In vitro and in vivo studies have shown only a modest effect
of platelet transfusions to reverse P2Y12 inhibitors [1, 19, 31].

One of the possible explanations is that the persistence of
active metabolites in the blood could lead to inhibition of the
transfused platelet; for this reason ideally, the platelet transfu-
sion should be started 4–6 h after the last administration of the
P2Y12 receptor inhibitors (10–12 h in patients assuming
ticagrelor) [28].

In conclusion, in patients with intracranial hemorrhage that
are under antiplatelet therapy, cessation of antiplatelet therapy
is recommended. If a neurosurgical procedure is required,
platelet transfusion is suggested (at least one pool of platelets
for patients treated with acetylsalicylic acid and at least two
pools in patients on P2Y12 inhibitors), possibly after the ex-
ecution of a platelet function testing addressing a real aspirin-
related platelet dysfunction. In patients with laboratory-
documented platelet function within normal limits or docu-
mented antiplatelet resistance, platelet transfusion is not
recommended.

Reversal therapy

Question 4: In antiplatelet patients in whom surgery cannot be
postponed over 12–24 h, do you routinely perform platelet
transfusion?

The majority of responders (40%) answered “yes, in any
case”, while the answer “only in case of proven platelet dis-
function”was chosen by 27% of responders. “No”was select-
ed by 34% of responders.

Aspirin irreversibly inhibits both Cyclooxygenase
Enzymes 1 and 2 (COX-1 and COX-2), leading to platelet
dysfunction. Aspirin use is associated with ICH after TBI,
even when the aspirin therapy is considered to be low dose.
Use of this antiplatelet agent increases the rate of morbidity
and mortality by 5 to 6 times the rate in those not taking
aspirin. Clopidogrel use also carries with it serious conse-
quences; in the context of head injury, preinjury use is associ-
ated with a nearly 15-fold increase in frequency of ICH.
According to Watson [34], when head-injured patients are
known to be on an antiplatelet drug at the time of presentation,
they should receive a PFA, because of its widespread and
rapidity to give results. In the case of platelet function assay
(PFA) > 115, which is considered to be the upper limit of
normal, the treatment should be initiated based on CT find-
ings. In light with the substantial risk of morbidity and mor-
tality associated with platelet transfusion, nonoperative pa-
tients should be treated with a single dose of 0.4 mcg/kg in-
travenous desmopressin (DDAVP). The effects of aspirin can
be reversed by 1 dose of platelet transfusion. Clopidogrel and
other drug effect lasts until new platelets are generated, and
their half-life is generally considered to be about 4 days. The
level of platelet dysfunction can be monitored with PFA, and
the treatment consists of a single dose of 0.4 mcg/kg of
desmopressin for nonoperative head-injured patients. For pa-
tients who are candidate to surgery, 2 or 3 doses of platelets
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can help to restore platelet reactivity in case of concomitant
therapy with clopidogrel or clopidogrel and aspirin,
respectively.

Question 5: In antiplatelet patients in whom surgery cannot
be postponed over 12–24 h, do you routinely utilize
desmopressin?

The vast majority of responders (91%) answered “No”
while the others answered “Yes.”

Desmopressin is a synthetic analogue of arginine vasopres-
sin and increases plasma levels of factor VIII and von
Willebrand factor, shortening bleeding time in patients who
were taking an ADP antagonist. Desmopressin has demon-
strated efficacy in restoring platelet function in patients taking
antiplatelet medications [27]. Side effects of DDAVP include
facial flushing, peripheral edema, hypervolemia, decreased
urine output, and hyponatremia. Particular care should be ap-
plied in patients with recent ischemic stroke or acute myocar-
dial infarction due to the risk of cerebrovascular or cardiac
thrombosis (< 1%) with DDAVP use [14, 20]. Some authors
[14, 34] suggest consideration of a single dose of
desmopressin (0.4 mcg/kg) in intracranial hemorrhage pa-
tients exposed to antiplatelet agents. In antiplatelet patients
undergoing neurosurgical procedure, desmopressin can be
used in addition to platelet transfusion; however in the recent
Australian consensus statement, authors stated that they can-
not provide clear recommendation for or against the use of
DDAVP in hemorrhagic TBI patients because of the paucity
of supporting data [35].

Point of care in neurosurgery

Question 6: In antiplatelet patients in whom surgery cannot be
postponed over 12–24 h, which platelet function assay do you
perform and how frequently (Fig. 1)? For every option lis-
tened (“we do not perform any evaluation,” “PFA-100,”
“Vasodilator-Stimulated Phosphoprotein Phosphorylation
Assay (VASP assay),” “VerifyNow® assay,” “Multiplate®
platelet function analysis,” and “platelet aggregometry test),
responders had to choose among “routinely,” “frequently,”
“rarely,” and “never.”

Question 7: In antiplatelet patients in whom surgery can be
postponed, which platelet function assay do you perform and
how frequently (Fig. 2)? For every option listened (“we do not
perform any evaluation,” “PFA-100 (Platelet Function
Assay),” “VASP assay,” “VerifyNow® assay,” “Multiplate®
platelet function analysis,” and “platelet aggregometry test),
choices among “routinely,” “frequently,” “rarely,” and “nev-
er” were provided.

Interestingly, for the question 6, the answer “we do not
perform any evaluation” was chosen as “routinely” by 41%
of responders. The platelet aggregometry test was most com-
mon “routinely” used (20%), but 31% and 46% of responders
utilize this test “rarely” and “never,” respectively. All other

platelet function analysis was “never “utilized in situation of
urgent surgery by at least 69% of responders (Fig. 3).

Similarly, for planned surgery (question 7), the answer “we
do not perform any evaluation” was chosen as “routinely” by
39% of responders. The platelet aggregometry test was “rou-
tinely” used by 3% and “frequently” used by 16%), but 22%
and 59% of responders utilize this test “rarely” and “never,”
respectively. All other platelet function analysis was “never”
utilized in situation of planned surgery by the vast majority of
responders.

Standard laboratory analyses are used in patients with TBI
to evaluate the degree of anticoagulation due to vitamin K
antagonists (i.e., warfarin) as well as guide goal-directed re-
versal of the anticoagulatory effects of these medications to
acceptable subtherapeutic levels. Unfortunately, these routine
coagulation tests are insufficient to evaluate platelet activity
and guide reversal therapy in TBI patients on antiplatelet
therapy.

Di ffe ren t ly f rom rout ine coagula t ion assays ,
thromboelastography provides a kinetic assessment of coagu-
lation and clot formation, reflecting the contribution of
clotting factors, platelet function, and red blood cells [4].

Thromboelastography is clinically used to accurately char-
acterize coagulopathy, but limited data exist regarding the
utility of traumatic brain injury. According to Rao et al. [26],
admission thromboelastography values did not predict pro-
gression of traumatic intracranial hemorrhage, and caution
has to be paid against relying on thromboelastography to
guide clinical decisions related to progression of traumatic
intracranial hemorrhage.

Platelet function analyzer (PFA-100; Siemens Healthcare
Diagnostics, Deerfield, IL) is a test that detects quantitative
and qualitative platelet anomalies. This test simulates platelet
adhesion/aggregation in a blood vessel. The PFA-100 system
is sensitive to detect aspirin therapy. Karger et al. [18] found
that the correction of a platelet function deficit did not reduce
bleeding complications and transfusion requirements. Which
patients may actually benefit from routine preoperative testing
of platelet function has remained an open question.

VerifyNow (Accumetrics, San Diego, CA) is an assay that
provides rapid measurement of platelet responsiveness of an-
tiplatelet therapies. The assays enable platelet function testing
for patients taking aspirin, P2Y12 inhibitors (clopidogrel,
ticlopidine, or prasugrel), and IIb/IIIa inhibitors (abciximab
or eptifibatide) and have demonstrated nearly 100% sensitiv-
ity and 96% specificity for the detection of antiplatelet [3].

In general population, approximately 1 out 4 patients tak-
ing aspirin and 1 out 5 patients taking clopidogrel have been
reported to show biochemical resistance [17, 30]. Conversely,
platelet dysfunction in patients without a history of antiplatelet
use in the setting of traumatic brain injury is not uncommon.
Actually, the majority of traumatic brain injured patient have
VerifyNow results compatible with antiplatelets regardless of
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a history of antiplatelet use. This is explained by several fac-
tors that may influence platelet function at the time of injury
and that cause a transient coagulopathy. The study of Parry
et al. [25] showed an effective utility of the test in the TBI
population but suggested that cutoff thresholds for therapeutic
platelets based on the cardiac literature may not be valid in the
traumatic brain injured population. Further work to validate
the utility of the VerifyNow assays in the TBI population as a
prognostic and management tool is required.

The Multiplate analyzer (Roche Diagnostics International,
Rotkreuz,Switzerland) allows platelet aggregation to be mea-
sured after addition of commonly used agonists. This method
is used for diagnosing platelet defects and monitoring aspirin
and clopidogrel.

Beynon showed that the Multiplate® analyzer may repre-
sent a valuable tool in the management of patients undergoing
urgent neurosurgical therapy on antiplatelet therapy. It allows
an immediate assessment of the effects of hemostatic mea-
sures to restore platelet activity if necessary. According to

Beynon experience, Multiplate® analysis is sensitive of he-
mostatic drug administration or platelet transfusion, reporting
an improvement of platelet activity at repeated test.
Multiplate® analyzer may also represent a valuable device
in non-urgent, elective neurosurgery because assessment of
antiplatelet activity may reduce the time until surgery can be
initiated and it also validates normal platelet activity prior to
starting neurosurgical care, reducing the risk of thromboem-
bolic complications during antiplatelet medication withdrawal
on one side and on the other side the risk of bleeding compli-
cations during surgery.

Testing for clopidogrel can also be done using the flow cyto-
metric vasodilator-stimulated phosphoprotein phosphorylation.

VASP assay: The VASP assay aims at the specific
intraplatelet pathway blocked by clopidogrel. Clopidogrel
is an antiplatelet prodrug, whose active metabolite inhibits
platelet function by irreversible binding to the (adenosine
diphosphate) platelet receptor P2Y12. VASP is an intracel-
lular platelet protein which is non-phosphorylated at basal

PFA-100

VASP assay

Platelet aggregometry test

We do not perform any evaluation

Never Rarely Frequently Routinely

80% 10%

77% 16%

87%

84%

16%59% 22%

3%

47%

4%

14% 39%

7%

7%

10%

10%

3%

Fig. 2 Question 7: In antiplatelet
patients in whom surgery can be
postponed, which platelet
function assay do you perform
and how frequently? For every
assay listened, participants had to
state if they use it routinely,
frequently, rarely, or never

PFA-100

VASP assay

Platelet aggregometry test

We do not perform any evaluation

Never Rarely Frequently Routinely

69% 19%

7%77% 16%

87% 10% 3%

20%

87% 3%

46% 31% 3%

46% 3% 11% 40%

6%6%

10%

Fig. 1 Question 6: In antiplatelet
patients in whom surgery cannot
postponed, which platelet
function assay do you perform
and how frequently? For every
assay listened, participants had to
state if they use it routinely,
frequently, rarely, or never
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state. Since its relation in cascade with P2Y12 receptor,
VASP phosphorylation correlates with inhibition of
P2Y12 which is the receptor of prime importance in adeno-
sine diphosphate receptor (ADP)-mediated activation of
platelets and is primary target of ADP inhibitors’ action.
Outcome of the assay is represented as the value of platelet
reactivity index. VASP flow cytometric assay is emerging as
the most promising and most sensitive method to detect
patients with suboptimal response. This method is strongly
correlated with the inhibition of ADP-induced platelet ag-
gregation due to in vitro specific P2Y12 blockade.

In conclusion, platelet function tests seem promising in
detecting the presence of platelet inhibitor in both emergency
and planned neurosurgery; more studies are needed to dem-
onstrate the usefulness of these tests in neurosurgical patients.

Perioperative management

Question 8: In antiplatelet patients (aspirin) in whom surgery
can be postponed, how long do you wait before planning
surgery?

Question 9: In patients on antiplatelet therapy other that
aspirin (P2Y12 receptor inhibitors) in whom surgery can be
postponed, how long do you wait before planning surgery?

For question 7, the answer “5–7 days” was chosen by the
majority of responders (77%), “less than 5 days” was an-
swered by 15%, and the others (5%) answered “7–10 days.”
On the other hand, for question 8, the answer “7–10 days”was
chosen by the majority of responders (53%), while “5–7 days”
was answered by 34% (Fig. 3).

Guidelines for antiplatelet use in elective neurosurgery are
also scarce. Clearly, a risk is associated with both the choice to
continue antiplatelet agents during surgery due to increased
bleeding in neurosurgery and the discontinuation of
antiplatelets prior to surgery because of the risk of thrombosis.

Generally, it should be stated that in the setting of neuro-
surgery, discontinuation is likely the right decision nearly ev-
ery time. In fact, it is improbable that in patients without
stents, the risk of cardiac events will balance the risk of
bleeding.

Since aspirin irreversibly inhibits circulating platelets, it
should be suspended about 5–7 days (some suggest a period
of 7–10 days) before the scheduled surgery [20]. Regarding
P2Y12 receptor inhibitors, prasugrel should be discontinued
at least 7 days before surgery, clopidogrel at least 5 days be-
fore surgery, and ticagrelor at least 3 days before surgery [22].

A challenging dilemma is represented by patient candidates
for elective neurosurgery under antiplatelet therapy for recent
stent implant. In these patients, the risk of stent thrombosis
may outweigh the risk of bleeding, and it should be individu-
ally estimated in teamwork with a cardiologist. The type of
stent used, the time from stent placement and from cardiac
events, and the antiplatelet agents used have to be accurately
evaluated [28]. Bare metal stents are fully endothelialized in
4–6 weeks; during this time, there is the highest risk of throm-
bosis. The risk is further increased when antiplatelet therapy is
suddenly discontinued. Because of this reason, any type of
not-deferrable surgery in patients with new stent placement
should be performed at least 1 month after placement, never-
theless maintaining at least the therapy with acetylsalicylic
acid in the postoperative period [22]. If particular clinical-
angiographic risk factors are present (e.g., patients with stent
placement for recent acute coronary syndrome), surgery
should be postponed to at least 6 months [22].

0

20

40

60

80

less than 5 days between 5 and 7 days
between 7 and 10 days more than 10 days

0

15

30

45

60

less than 5 days between 5 and 7 days
between 7 and 10 days more than 10 days

QUESTION 8: Aspirin patients

QUESTION 9: P2Y12 patients

Fig. 3 Question 8: In antiplatelet patients (aspirin) in whom surgery can
be postponed, how long do you wait before planning surgery? Question
9: In patients on antiplatelet therapy other that aspirin (P2Y12 receptor
inhibitors) in whom surgery can be postponed, how long do you wait
before planning surgery?
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Regarding the specific management of the neurosurgical
patient, the hemorrhagic risk related to the planned treatment
should be considered. A useful stratification of the bleeding
risk and the indication for the management of antiplatelet ther-
apy in patient with a recent stent implant is provided by
Rossini et al. [28]). In the case of intermediate bleeding risk,
it should be reasonable to postpone the intervention in cases of
concomitant intermediate/high thrombotic risk, while if the
intervention is not deferrable, the advice is to maintain the
therapy with ASA in the perioperative period suspending in-
stead the P2Y12 receptor inhibitor. In the case of low throm-
botic risk, the double antiplatelet therapy can be suspended
and resumed within 24–72 h from the intervention with a
loading dose. In the case of surgery at high bleeding risk, it
is suggested to postpone the surgery if the thrombotic risk is
intermediate/high (if the thrombotic risk is low, antiplatelet
therapy can be suspended). If surgery is not deferrable, the
antiplatelet therapy must be suspended. Finally, in surgery at
low bleeding risk (e.g., surgery for lumbar disk herniation,
simple laminectomy, placement of an external ventricular
drainage), surgery should be postponed if the thrombotic risk
is intermediate/high. If surgery is not deferrable, the P2Y12
receptor inhibitor must be suspended.

Question 10: Do you usually ask for a cardiological evalu-
ation for the perioperative management of antiplatelet
patients?

Most of the participants usually request a cardiological
evaluation (68%).

In antiplatelet patients in whom surgery is required, a con-
sensus decision among treating clinicians as to the relative
risks of surgery and discontinuation or continuation of anti-
platelet therapy can be useful, especially in the eventuality of
complex cases (e.g., patients with a recent percutaneous cor-
onary intervention) [37].

Conclusion

There is a considerable lack of consensus regarding manage-
ment of antiplatelet therapy in neurosurgery, with critical im-
pact on patient’s treatment. What is clearly evident from the
present survey is the considerable variability in neurosurgical
care for antiplatelet patients; it is reasonable to assume that this
scenario reflects the paucity of evidence regarding this issue.
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