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VIEW AND REVIEW

Lumbar puncture in patients using 
anticoagulants and antiplatelet agents
Punção lombar em pacientes usando anticoagulantes e agentes antiplaquetários
Renan Domingues1, Gustavo Bruniera1,2, Fernando Brunale1,2, Cristóvão Mangueira2, Carlos Senne1,2 

Lumbar puncture (LP) is the most used technique for ob-
taining cerebrospinal fluid (CSF). CSF analysis is crucial in 
the diagnosis of a variety of infectious and noninfectious neu-
rologic conditions1. LP is a relatively safe procedure, but com-
plications such as post-LP headache, infection, and bleeding 
may occur. Minor bleeding is characterized by the presence 
of red blood cells in the CSF. Spinal hematoma is a rare com-
plication but its risk increases in patients with any bleeding 
predisposing condition. Spinal hematoma presents with back 
pain and neurologic findings such as weakness, reduced sen-
sation, and incontinence2. The true incidence of hemorrhagic 
complications associated with diagnostic LP is unknown, but 
it is estimated to be less than 1/220,000 for spinal anesthetics3.   

The use of anticoagulants and antiplatelet agents 
has grown4,5,6 due to the aging of the population and the 

availability of a wider range of drugs for prevention and treat-
ment of vascular diseases7,8. Patients using these drugs have 
increased risk of bleeding complications when submitted to 
LP. Neurologists and other physicians that order and/or per-
form spinal tap should be aware of that and should carefully 
evaluate the risks and benefits of maintaining or discontinu-
ing the medication prior LP. 

There are not many studies examining the risk of bleed-
ing after LP in patients using anticoagulants and antiplate-
let agents. Clear recommendations are lacking in this regard. 
Three issues have to be considered when a physician is faced 
with a patient in need of a LP and using one or some of these 
drugs. It is possible to reduce bleeding risk by discontinuing 
or reversing the effect of these drugs. In the other hand it is 
crucial to take into account the increased thrombotic risk 
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ABSTRACT
The use of anticoagulants and antiplatelet agents has largely increased. Diagnostic lumbar puncture in patients taking these drugs represents a 
challenge considering the opposing risks of bleeding and thrombotic complications. To date there are no controlled trials, specific guidelines, nor clear 
recommendations in this area. In the present review we make some recommendations about lumbar puncture in patients using these drugs. Our 
recommendations take into consideration the pharmacology of these drugs, the thrombotic risk according to the underlying disease, and the urgency 
in cerebrospinal fluid analysis. Evaluating such information and a rigorous monitoring of neurological symptoms after lumbar puncture are crucial 
to minimize the risk of hemorrhage associated neurological deficits. An individualized patient decision-making and an effective communication 
between the assistant physician and the responsible for conducting the lumbar puncture are essential to minimize potential risks.

Keywords: anticoagulants; platelet aggregation inhibitors; spinal puncture; hematoma, spinal.

RESUMO
O uso de anticoagulantes e de agentes antiplaquetários tem aumentado nos últimos anos. A realização de punção lombar diagnóstica em 
pacientes utilizando tais medicamentos representa um desafio, em função dos riscos de complicações hemorrágicas ou trombóticas, estas 
últimas em pacientes que interrompem o tratamento para a realização do procedimento. Não há ainda estudos controlados nem diretrizes 
específicas nesta área. Neste artigo de revisão, algumas recomendações são feitas, levando-se em conta aspectos farmacológicos destas 
medicações, o risco de complicações trombóticas de acordo com a doença de base, e a urgência na coleta do líquor. A avaliação cuidadosa 
destas informações e uma monitorização neurológica rigorosa visando a detecção e o tratamento precoce de complicações podem reduzir 
o risco de sequelas neurológicas decorrentes de hemorragia. Uma decisão individualizada e uma efetiva comunicação entre o médico 
assistente e o responsável pela realização da punção lombar é essencial para minimizar potenciais riscos.

Palavras-chave: anticoagulantes; inibidores da agregação de plaquetas; punção espinal; hematoma espinhal.  
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associated with this discontinuation. It is also important to 
consider that in many instances, in which CSF analysis is an 
emergence, it is not possible to wait for the reversal of phar-
macological effects of such drugs. 

In this critical review we discuss the risk of LP associat-
ed bleeding in patients using anticoagulants and antiplate-
let agents and make some practical recommendations taking 
into account these three major issues. 

ORAL ANTIPLATELET TREATMENTS

Oral antiplatelet agents comprise a group of drugs that 
interfere with the formation of thrombi on atherosclerotic 
plaques. Antiplatelet agents are effective in reducing the risk 
of diseases such as myocardial infarction, ischemic stroke, 
and peripheral arterial disease9. 

Aspirin
Aspirin (acetylsalicylic acid) is the most used antiplate-

let drug worldwide10. Aspirin is largely used in the prevention 
of coronary disease, stroke, and peripheral vascular disease. 

Patients in use of aspirin have an increased risk of bleed-
ing11. The spinal tap bleeding risk in patients using aspirin 
has been studied. One case report showed spinal subdural 
hematoma in a patient submitted to LP using aspirin12,13. 
In a prospective study, Horlocker et cols. evaluated the data 
of 924 patients given spinal or epidural anesthesia. Among 
those patients 193 were using aspirin. None out of these pa-
tients had major hemorrhagic complications and 47 (24.4%) 
had minor hemorrhagic complications14, suggesting a very 
low LP associated major bleeding risk associated with aspi-
rin. In the other hand there is a considerable risk of vascular 
complications among patients in which aspirin is discontin-
ued. In a previous study this risk was estimated to be 10.2%15. 

Given the low risk of bleeding associated with its use and 
the high risk of ischemic complications associated with aspi-
rin interruption, we propose that aspirin is not interrupted 
for performing LP.

Thienopyridines
Ticlopidine, clopidogrel, and the more recently intro-

duced plasugrel are ADP platelet receptor inhibitors widely 
used for acute coronary syndromes, after stent placement, 
and more rarely for secondary prevention of cerebrovascu-
lar and peripheral ischemia16,17,18. Clopidogrel is frequently 
used in the form of dual antiplatelet therapy, which consists 
in combination of aspirin and clopidogrel19.  

The risk of bleeding after diagnostic and therapeutic proce-
dures increases with the use of these drugs, and this increased risk 
persists for a few days after cessation of these drugs. After com-
plete interruption the clopidogrel effect lasts from 5 to 7 days, 
ticlopidine from 10 to 14 days, and plasugrel from 7 to 9 days20. 

There is little information on LP associated bleeding risk 
in patients using thyenopyridines. Some studies assessed the 
clopidogrel associated bleeding risk in patients submitted to 
spinal anesthesia and other medical procedures. In general, 
these studies showed a low clopidogrel associated bleeding 
risk21,22,23,24,25. However, this risk is higher and potentially seri-
ous in patients using clopidogrel in combination with aspi-
rin. Paal and cols. described a case of subarachnoid hemor-
rhage after a diagnostic LP performed with a fine needle in a 
patient using aspirin and clopidogrel26. 

In view of this risk the American Society of Regional 
Anesthesia (ASRA) proposed that clopidogrel should be dis-
continued for 7 days before spinal anesthesia27. On the other 
hand, it is well known that clopidogrel discontinuation may be 
associated with increased risk of ischemic events in high-risk 
patients16,17,18. Therefore, the decision must be individualized 
taking into consideration the thrombotic risk and the urgency 
in CSF analysis. In patients with high cardio or cerebrovascu-
lar risk, for instance, in a patient with recent stent placement, 
we propose that LP should be done regardless the use of clopi-
dogrel. We also recommend not discontinuing thyenopyridine 
when CSF analysis is urgent for diagnosing a potentially seri-
ous and acute CNS disease. Thyenopyridine may be interrupt-
ed for an elective LP in a patient with low cardiovascular and 
cerebrovascular ischemic risk. In those cases aspirin, which is 
associated with a lower risk of bleeding, can be used (Table 1).  

HEPARIN

Heparin and its derivates are often used for prevention 
and treatment of venous thrombosis, myocardial infarction, 
and unstable angina28,29. 

Table 1. Recommendation for performing lumbar puncture (LP) 
in patients treated with antiplatelet agents. 

Aspirin®

Do not discontinue aspirin for performing LP

Clopidogrel or dual antiplatelet therapy

High thrombotic risk

Emergency LP – Perform LP

Elective LP – Continue antiplatelet therapy. 

If clopidogrel is given alone consider replace clopidogrel by 
aspirin and perform LP one week after replacement. 
If dual therapy is being used continue it and consider postponing 
LP and perform it when aspirin alone is possible.

Low thrombotic risk

Emergency LP – Perform LP 

Elective LP 

If clopidogrel is used alone consider discontinuing clopidogrel 
and performing LP one week after discontinuation. 
If dual therapy is used, keep aspirin alone and perform LP one 
week after clopidogrel discontinuation 
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Intravenous therapeutic heparin
Intravenous heparin was shown to be associated with a 

high risk of spinal bleeding in patients submitted to LP30,31,32. 
Therefore, this procedure should not be carried out in pa-
tients using heparin. 

The half-life of intravenous heparin ranges from 30 to 
150 minutes and its effect can be safely monitored by acti-
vated partial thromboplastin time (aPTT)28,29. In view of the 
short half-life of intravenous heparin we propose that hep-
arin should always be interrupted and LP should be per-
formed at least 4 hours after the time of heparin interrup-
tion. Alternatively, LP could be carried out when aPTT is in 
the normal range (Table 2). A prospective study evaluating 
the heparin associated bleeding risk after LP showed a higher 
risk of major bleeding complications if heparin is given less 
than 1 hour after LP30,31; therefore, heparin may be restarted 
after 1 hour after LP. 

Subcutaneous unfractioned heparin
Subcutaneous heparin is used for deep venous thrombo-

sis prevention. aPTT is not usually changed in patients using 
low-dose subcutaneous unfractioned heparin29. The half-life 
of subcutaneous heparin ranges from 1.5 to 6 hours. 

The risk of hemorrhagic complication after LP in patients 
using subcutaneous heparin is lower than with intravenous 
heparin; however, complications were previously reported, 
such as subarachnoid hematoma and spinal cord injury32,33,34.

We recommend spinal tap should be carried out at least 
6 hours after the last injection of subcutaneous heparin. This 
approach is safe considering the short half-live of this drug. 
Bleeding complications, although rare with this drug, may 
occur and can be prevented with a little delay in carrying out 
the puncture.

Low molecular weight (LMW) heparin
LMW is currently the most used option for prophylax-

is of venous thrombosis. The aPTT is not affected by LMW 
heparin. The half-life of LMW heparin is somewhat longer 
than subcutaneous unfractioned heparin, ranging from 4 to 

7 hours29,34. Unlike the other heparins, the drug elimination 
of LMW heparin is affected by renal insufficiency and the 
half-life can be extended to nearly 16 hours35.    

It was previously estimated that the risk of LP associ-
ated spinal hematoma in patients receiving LMW ranges 
from 1:10000 to 1:100036,37. The concomitant use of anti-
platelet agents and a traumatic spinal tap could increase 
that risk36. 

In view of the pharmacology of this drug we recommend 
a minimum interval of 12 hours between the last dose of 
LMW heparin and LP. In patients with renal impairment and 
in patients using therapeutic doses of enoxaparin this inter-
val should be of at least 24 hours36,37,38. This recommendation 
is particularly important for hospitalized patients because a 
great number of them receive LMW heparin for the preven-
tion of deep venous thrombosis. In this population the pre-
cise time of the last dose of LMW heparin should be carefully 
verified before LP. 

ORAL ANTICOAGULANTS

Oral anticoagulants use is growing. As they significantly 
increase the risk of bleeding, performing LP in anticoagulat-
ed represents a challenge. In contrast to heparin and its de-
rivates, oral anticoagulants have longer half-lives. This rep-
resents a problem since a longer period of drug suspension 
would be necessary to reduce bleeding risk, exposing pa-
tients to increased thrombotic risk during the interruption 
period. Thus, an individualized approach should be adopted 
according to the anticoagulant used and the characteristics 
of the patient. 

Warfarin
Warfarin is a vitamin-K antagonist with an anticoagu-

lant effect through the inhibition of several coagulation pro-
teins. There are several indications for the use of this drug, 
such as post-operative states, deep venous thrombosis, atrial 
fibrillation, and prosthetic heart valves. The warfarin dose is 
adjusted according with the international normalized ratio 
(INR), a monitoring index based on pro-thrombin time (PT). 
Hemorrhage is an important adverse effect of warfarin. This 
risk is higher with higher INR values39. After the interruption 
of warfarin the anticoagulant effect lasts for up to five days40. 
The effect of this drug can be pharmacologically reversed 
with vitamin K, fresh frozen plasma, or prothrombin com-
plex concentrates39. 

There are several reports of spinal epidural hematoma fol-
lowing LP in patients using warfarin, especially when the INR 
is of 1.5 or above34,41. In view of this risk LP should be post-
poned until INR is bellow 1.5. In patients requiring prompt 
LP, warfarin effect reversal should be considered. Vitamin K 
is the most used therapy to reverse warfarin effect. Low-dose 

Table 2. Recommendation for performing lumbar puncture 
(LP) in patients treated with injectable anticoagulants.

Intravenous heparin 

Perform LP 4 hours after heparin discontinuation or after aPTT 
is in the normal range

Unfractioned subcutaneous heparin 

Perform LP 4–6 hours after the last dose of subcutaneous 
heparin 

Subcutaneous LMW heparin 

Perform LP after 12 hours after the last dose of LMW heparin. 
In patients with renal insufficiency and in patients using 
therapeutic doses of enoxaparin this time should be prolonged 
to 24 hours

LMW: low molecular weight; aPTT: activated partial thromboplastin time.
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prothrombin complex concentrate before LP was previously 
shown to be a promising option42. 

The warfarin effect reversal strategies are limited to pa-
tients without high-risk of thrombotic events. In high-risk 
patients one alternative is to temporarily replace warfarin 
with LMW heparin or unfractioned heparin for at least five 
days before LP. In patients with impaired renal function the 
use of unfractioned heparin is preferable, considering that its 
elimination is not affected by renal insufficiency. These op-
tions are restricted to patients with elective spinal tap indica-
tion. In patients with a high-risk of thrombosis and requiring 
prompt CSF analysis it is justifiable to perform LP without 
reversing warfarin effect (Table 3). Considering the risk of 
bleeding, strict neurological monitoring after puncture is 
mandatory in this situation.   

New oral anticoagulants (NOACs)
The NOACs were recently introduced and have several 

pharmacological advantages compared to warfarin, includ-
ing not being necessary monitoring its effect by INR and less 
interaction with other drugs and food. They have been in-
creasingly used for cardioembolic stroke prevention and ve-
nous thromboembolism treatment and prevention43. 

Dabigatran
Dabigatran is a thrombin inhibitor with a 14-17 hours 

half-life. Its half-life is prolonged in patients with renal insuf-
ficiency reaching up to 28 hours44. Seventy five per cent of the 
drug is eliminated of the body after two half-lives. 

Dabigatran has been associated with an increased risk of 
bleeding, especially in patients concomitantly using antiplate-
let agents43. There have been some practical recommenda-
tions for peri-procedural management of patients receiving 
this drug45. These recommendations are based more on phar-
macological aspects of the medication but clinical trials are still 
missing in this regard. It has been proposed that dabigatran 
should be discontinued for 1 to 3 days in patients with creati-
nine clearance > 50 ml min and for 3 to 5 days if < 50 ml min46,47,48. 
Considering that spinal tap is a low bleeding risk procedure we 
recommend that the interval between the last dose of dabiga-
tran and spinal tap is at least of one day for patients with normal 
renal function and three days for patients with creatinine clear-
ance bellow 50 ml min. In thrombotic high-risk cases with nor-
mal renal function we recommend that dabigatran is stopped 
and replaced for anticoagulant dosage of LMW heparin for 
1 day, and spinal tap is performed at least 12 hours after the last 
dose of LMW heparin. In patients with high-risk of thrombot-
ic events and impaired renal function we propose dabigatran is 
stopped 3 days before spinal tap and receive anticoagulant dos-
age of unfractioned heparin during the interval between dabi-
gatran interruption and spinal tap. LP should be carried out at 
least 6 hours after the last dose of unfractioned heparin. When 
obtaining CSF is an emergence, LP should be carried out imme-
diately, even though the risk of bleeding (Table 3). Considering 
the risk of spinal hematoma, a careful neurological observation 
becomes mandatory in this situation. Based on recommenda-
tions carried out for regional anesthesia, this medicine can be 
safely reintroduced six hours after the diagnostic LP45.

Rivaroxaban
Rivaroxaban inhibits factor Xa. Rivaroxaban half-life is of 

5.7-9.2 hours, but it can reach 11–13 hours in elderly patients 
with decline in renal function. Anti-factor Xa was previously 
tested to evaluate rivaroxaban effect; however, as it occurs 
with other NOACs, no laboratorial evaluation of its effect is 
routinely performed43,49.

Rivaroxaban is associated with increased risk of bleeding, 
and this risk increases with the association of an antiplatelet 
agent45. Some practical recommendations have been settled for 
patients undergoing medical procedures. Based on these recom-
mendations rivaroxaban should be discontinued 1 to 2 days be-
fore medical procedures in patients with without renal insuffi-
ciency, and 3 to 5 days with renal function impairment44,47,48. 

We propose that the interval between the last dose of ri-
varoxaban and spinal tap is of at least one day for patients 
with normal renal function and three days with impaired renal 
function. The thrombotic risk has to be carefully evaluated be-
fore drug interruption. If a high thrombotic risk exists and the 

Table 3. Recommendation for performing lumbar puncture 
(LP) in patients treated with oral anticoagulants.

Warfarin (Marevan® or Coumadin®) 

High thrombotic risk

Emergency LP – Perform LP

Elective LP – Replace warfarin (bridging therapy) 5 days prior LP: 

Normal renal function – replace with therapeutic LMW heparin 
and perform LP 12 hours after the last dose 
Impaired renal function – replace with therapeutic unfractioned 
heparin and perform LP 6 hours after the last dose

Low thrombotic risk

Emergency LP – Consider rapidly reversing warfarin effect 
and perform LP as soon as INR is 1.5 or bellow

Elective LP – Discontinue warfarin for 5 days before LP

NOACs (Dabigatran-Pradaxa®, Rivaroxaban-Xarelto®, 
Apixaban-Eliquis®)

High thrombotic risk

Emergency LP – Perform LP (postpone one day if possible)

Elective LP – Replace (bridging) NOAC for at least 1 day with 
normal renal function and 3 days with impaired renal function. 

Normal renal function – replace with therapeutic LMW heparin 
and perform LP 12-24 hours after the last dose 
Impaired renal function – replace with therapeutic unfractioned 
heparin and perform LP 6 hours after the last dose

Low thrombotic risk

Emergency LP – Perform LP (postpone one day if possible)

Elective PL – Discontinue NOAC for 1 day if normal renal 
function and 3 days with impaired renal function.

NOACs: new oral anticoagulants; LMW: low molecular weight.
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renal function is normal a substitution of rivaroxaban for LMW 
heparin for at least one day should be carried out and LP per-
formed 12 hours after the last LMW heparin dose. In high-risk 
patients with impaired renal function rivaroxaban should be 
replaced by anticoagulant dosage of unfractioned heparin for 
at least 3 days. LP should be performed at least 6 hours after 
the last unfractioned heparin dose (Table 3). When an emer-
gence CSF analysis is required, spinal tap can be carried out 
without prior interruption and/or replacement with close 
monitoring of neurological signs. Reasumption of this drug 
can de done 5.5 hours after diagnostic LP45. 

Apixaban 
Apixaban is a factor Xa inhibitor. Its half-life is about 

12 hours. The elimination of the drug is renal and fecal. As for 
other NOACs, apixaban is not monitored by INR. Anti-Xa as-
say measures its activity but this test is not routinely used50. 

Practical recommendations based on pharmacological 
aspects of the drug have been proposed. It was suggested 
that apixaban should be interrupted 1–2 days before med-
ical procedures in patients with normal renal function and 
3 to 5 days if the creatinine clearance is bellow 50 ml min46,47,48. 

We propose a time interval between drug interrup-
tion and spinal tap is of at least one day when renal func-
tion is normal and three days with impaired renal function. 
As for other anticoagulants, the interruption decision should 
take into account the thrombotic risk. When there is a high 
thrombotic risk patient we propose a replacement/bridging 
therapy instead of an interruption. The replacement proce-
dure with anticoagulant dosage of LMW heparin or unfrac-
tioned heparin should be adopted according to the renal 
function. The interruption intervals we propose for apixaban 
are also the same for other NOACs. The same approach pro-
posed for other NOACs regarding emergence CSF analysis 
should be adopted with this drug (Table 3). Apixaban can be 
reintroduced 7 hours after the procedure45. 

ASSESSMENT OF THROMBOTIC RISK

As we mentioned in previous sections of this article, 
a crucial step in deciding the drug discontinuation or drug 
replacement before performing LP is evaluating the throm-
botic risk of the patient51. 

Overall, the thrombotic risk can be low, moderate or high, 
depending on the underlying disease. In several clinical scenar-
ios, the assessment of thrombotic risk can be done with the use 
of clinical scales. In patients with non-valvular atrial fibrillation 
(AF), the stroke risk can be predicted by CHADS2 or CHA2DS2-
Vasc scores. A detailed description of these scores is beyond 
the scope of this article, but the higher the scores are higher 
is the risk of cardioembolic events52. Patients with prosthetic 
heart valves may have low, moderate, and high risk of throm-
botic events according to previously proposed parameters53. 

Patients at high risk of cardio embolism should not discontin-
ue anticoagulants before being submitted to LP. When LP is 
not an emergency and can be performed a few days later, the 
use of replacement/bridging anticoagulation before PL should 
be carried out, according to the schedules mentioned in previ-
ous sections and in Table 3. 

In patients with venous thromboembolism the risks 
of thromboembolic complications are higher in the first 
3 months after diagnosis use of anticoagulation therapy. 
Other factors influence the risk of complications, such as the 
presence of underlying thrombophilia or cancer54. Among 
high-risk patients a drug replacement/bridging with tempo-
rary introduction of LMW heparin or unfractioned heparin 
can be used, whenever LP can be delayed.    

Another high-risk situation frequently seen in clinical 
practice is the use of dual antiplatelet therapy in patients 
submitted to coronary or carotid stenting. Dual antiplate-
let therapy is also efficient in patients with acute coronary 
syndrome and in patients submitted to transcatheter aortic 
valve implantation55,56,57,58. In these groups the risk of throm-
botic complications is high; therefore, dual antiplatelet ther-
apy should not be interrupted, since the risk of cardio and/or 
cerebrovascular events exceeds the risk of bleeding compli-
cations associated with the procedure. 

FINAL REMARKS

LP is a low bleeding risk procedure; however, potential-
ly serious complications, such as spinal hematoma, may oc-
cur. The use of antiplatelet and anticoagulant drugs increas-
es the risk of hemorrhagic complication and therefore must 
be carefully evaluated before performing LP. The thrombotic 
risk must be considered before deciding on temporary dis-
continuation of any of these drugs. In patients with higher 
thrombotic risk, the risk of thrombotic complications out-
weighs the risk of LP associated hemorrhagic complica-
tions. Consequently, it is recommended to do not interrupt 
antiplatelet and/or anticoagulants. In the other hand, if the 
thrombotic risk is low, a temporary discontinuation of medi-
cation should be considered. 

Another relevant point is the emergency in obtaining 
CSF. For example, in patients with suspected meningitis or 
Guillain-Barrè syndrome, LP should not be postponed con-
sidering the potential morbidity and mortality in these cases. 
In cases in which the CSF analysis was ordered to investigate 
a chronic neurological disease, for example, a chronic auto-
immune disease, LP can generally be delayed for a few days. 
A temporary discontinuation of the anticoagulant or anti-
platelet drug can be considered in such cases. If the throm-
botic risk is high and LP can be postponed a viable alter-
native is using bridging/replacement therapy. This therapy 
allows maintaining an adequate level of anticoagulation de-
spite temporary discontinuation of warfarin or NOACs. 
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 There are some general measures tat can reduce the risk 
of LP associated bleeding and its complications in patients 
using these medications. The utilization of small-gauge nee-
dles may help to reduce trauma to epidural or subarachnoid 
vessels3. Special attention should be given to patients con-
comitantly using antiplatelet agents and anticoagulants, 
which increases the bleeding risk30. It is always important 
to closely monitor the patient after the procedure. If the pa-
tient develops severe radicular pain, motor or sensitive defi-
cit, any symptoms of myelitis or cauda equina syndrome, an 
expeditious investigation of spinal hematoma must be car-
ried out. Prompt surgical intervention may minimize the in-
cidence of permanent serious neurological sequelae if this 
complication occurs32.

The present recommendations are largely based on guide-
lines elaborated to procedures other than the LP, including 
surgical procedures and spinal anesthesia. Another limita-
tion of the present review is that most of the cited information 

consists of case reports, small series, and the pharmacologi-
cal aspects of anticoagulants and antiplatelet agents. To date, 
there are not robust evidences guiding LP in these patients, so 
that further prospective studies are still required. 

The assistant physician should always plan LP in accor-
dance with all the mentioned variables. In turn, the physician re-
sponsible for carrying out the LP should always carefully check 
the patient’s medications prior to the procedure, noting if any 
of these medications are being used and the last time of its ad-
ministration. Whenever necessary it is important to discuss in 
detail with the assistant physician the risks involved and how to 
minimize them. The effective communication between the as-
sistant physician and the physician conducting the procedure 
is crucial. An individualized evaluation of bleeding and throm-
botic risk, the emergency of CSF analysis, and a rigorous moni-
toring of neurological symptoms after the procedure are the key 
elements to minimize the risks of LP complications among pa-
tients using antiplatelet agents and/or anticoagulants.
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