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Abstract

Venous thromboembolism (VTE) is a common and severe complication of neurosurgical operations. The most effective
method of VTE prophylaxis is antithrombotic drugs. However, they can increase the risk of bleeding. Moreover, in the
case of intracranial or intraspinal haemorrhage, the consequences are often more severe than the benefit of preventing
a potential VTE. Neurosurgical operations differ in the risks of VTE and bleeding. Therefore, the most optimal method of
VTE prophylaxis should be used for a specific operation. In the article we present an overview of the existing literature
and the position statement that has been developed by a working group from the Department of Neurosurgery and the
Department of Vascular Diseases at the University Medical Centre Ljubljana.

lzvlecek

Venski trombembolizmi (VTE) so pogost in resen zaplet po nevrokirurskih operacijah. Najbolj u¢inkovita so pri preprece-
vanju VTE protitromboticna zdravila, ki pa lahko povecajo tveganje za krvavitev. Posledice morebitne intrakranialne ali
intraspinalne krvavitve so pogosto hujse kot korist ob preprecitvi VTE. Ker se nevrokirurske operacije razlikujejo glede
tveganja za VTE ali za krvavitev, je treba ob vsaki operaciji uporabiti za konkretni poseg optimalno metodo za prepreceva-
nje VTE. V prispevku so po prikazu obstojece literature prikazana stalisca, ki jih je oblikovala delovna skupina s Klinicnega
oddelka za nevrokirurgijo in Klinicnega oddelka za Zilne bolezni Univerzitetnega klini¢nega centra Ljubljana.
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1 Introduction

Venous thrombosis (VT) and pulmonary embolism
(PE), collectively referred to as venous thromboembo-
lism (VTE), is a common and serious complication of
neurosurgery. In the early stage, VTE is accompanied
by high mortality and PE is one of the most common
causes of mortality in patients treated in hospitals.
In the later stages, however, VTE leaves lasting con-
sequences, especially pulmonary hypertension and
post-thrombotic syndrome with chronic venous ulcers
on the limbs, which significantly reduce the patient’s
quality of life and trigger high treatment costs.

With appropriate measures, the incidence of VTE in
surgical patients can be reduced by an average of two-
thirds. Antithrombotic drugs are the most effective in
preventing VTE, and while they may increase the risk
of bleeding, their benefit has been shown in most sur-
geries. Neurosurgical procedures are unique in this re-
gard, as the consequences of possible bleeding are often
more severe than the benefit of preventing VTE. There
is very little research that provides us with high-qual-
ity data on the feasibility and prevention of VTE in
neurosurgical patients, so the level of evidence in the
guidelines published so far is low (1,2). It is important,
however, that each neurosurgical department develops
its own guidelines for the prevention of VTE (3). In this
paper, we present the guidelines prepared for the Uni-
versity Medical Centre Ljubljana by a working group of
experts from the Department of Neurosurgery and the
Department of Vascular Diseases.

2 Neurosurgical procedures and associated
risk of bleeding

Neurosurgical procedures are divided into cranial
and spinal. The most common cranial neurosurgeries
are those on brain tumours, especially gliomas, menin-
giomas, schwannomas, pituitary adenomas and their
metastases. Tumour surgery requires trephination,
macroscopic complete resection of the tumour, and
very precise haemostasis in its bed. In such procedures,
a lot of brain tissue is often exposed, and the tumour is
often accessed through the brain parenchyma as well.
The same is true for surgeries for intracerebral haema-
toma. In some, we work mostly in the subarachnoid
space; such surgeries are cerebral artery aneurysms
(both unruptured and ruptured). All of the described
surgeries characteristically take a long time. However,
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surgeries for epidural and acute subdural haematomas,
which also require trephination, take less time and in
most cases the brain remains covered by its envelopes.
Some surgeries can only be performed with burr hole
procedure. Such surgeries are for chronic subdural hae-
matomas, stereotactic needle biopsies for brain lesions,
endoscopic procedures to establish communications
within the ventricles, insertion of drains into the ven-
tricles and other procedures, as in the case of hydro-
cephalus, for example. The duration of these surgeries
is shorter, and there is less iatrogenic brain injury. The
placement of permanent electrodes into the deep brain
nuclei (e.g. for the treatment of Parkinson’s disease) is
also performed with the burr hole procedure; this sur-
gery is performed in the awake state with maintained
muscle tone.

The most common spinal neurosurgeries are those
on vertebral disk herniation and spinal stenosis, sur-
geries on spinal tumours, abscesses and haematomas,
spinal stabilization, and insertion of a baclofen pump
and electrodes for spinal cord stimulation.

Different neurosurgical procedures are associat-
ed with different risks of bleeding, depending on the
invasiveness of the procedure, type of pathology (risk
of bleeding is higher in surgeries on large intraparen-
chymal tumours), type of approach (approach through
the brain parenchyma makes it harder to ensure good
haemostasis), and possible patient’s increased risk
of bleeding. As intracranial and intraspinal space are
limited, even minor bleeding can have very serious
consequences.

3 Risk of venous thromboembolism

Clinical risk factors for VTE are divided into con-
genital and acquired. Acquired are more common and
may be transient or persistent. The most crucial clinical
risk factors for VTE include: surgery, injury, immobili-
zation, paresis, cancer and its treatment, previous VTE,
age, pregnancy and postpartum period, taking oral con-
traceptives and hormone replacement therapy, acute
illness, heart or respiratory failure, chronic inflamma-
tory bowel disease, nephrotic syndrome, myeloprolifer-
ative diseases, paroxysmal nocturnal haemoglobinuria,
obesity, smoking, varicose veins, presence of central
catheters, dehydration and changes in haemostatic
system (e.g. congenital or acquired thrombophilia).
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Simultaneous presence of several risk factors increases
the chance of developing VTE. Identifying risk factors
is important, as they greatly influence the decision on
how to prevent VTE, and in the case of VTE, on the
choice and duration of treatment.

The occurrence of VTE is crucially influenced by
three pathological conditions, which are described as
the Virchow’s triad: stasis of venous blood flow, chang-
es in blood coagulability, and endothelial injury. These
conditions are usually intertwined and thus increase
the chance of developing VTE. A single element of the
Virchow’s triad is present in all clinical risk factors for
VTE, and more often, several elements are present at
the same time. In neurosurgical patients, blood stasis
in the veins occurs during long surgeries, but also due
to the development of limb paresis and poor mobility
of the patient. In addition, procoagulant factors (e.g.
tissue factor) are released from brain tissue during sur-
gery, and in patients with cancer, procoagulant factors
are released by cancer cells themselves (1). Tumour tis-
sue growing into the vascular system and tissue damage
during surgery lead to endothelial damage. The risk of
VTE varies greatly between patients and depends on
the clinical characteristics of the patient and the type of
surgery. The occurrence of VTE during neurosurgery
is most influenced by the presence of malignancy, age
of the patient, duration of surgery and the presence of
limb paresis (4,5).

4 Methods of venous thromboembolism
prophylaxis in neurosurgical procedures

Antithrombotic drugs and mechanical methods are
available for the prevention of VTE. Regardless of the
chosen method of VTE prophylaxis, early patient mo-
bilization as part of early medical rehabilitation and en-
suring adequate hydration are crucial.

4.1 Antithrombotic drugs
4.1.1 Unfractionated heparin

Preventive dosing of unfractionated heparin at 5,000
units every 8 hours subcutaneously or 5,000 units every
12 hours subcutaneously reduces the incidence of fatal
and non-fatal pulmonary embolism by more than 40%
(2). However, today, unfractionated heparin has been
completely replaced by low-molecular-weight hepa-
rins (LMWHSs). There are two main reasons: LMWH is
dosed only once a day, and the risk of thrombocytope-
nia is lower than with heparin (6).
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4.1.2 Low-molecular-weight heparins

LMWHs are as effective as unfractionated heparin
at low prophylactic doses, but at high doses they are
more effective than heparin. They reduce the risk of
clinical PE and VTE by 70%, but increase the number
of complications, mostly bleeding (2).

LMWHs express their anticoagulant effect through
inhibition of coagulation factor Xa and factor Ila
(thrombin). Inhibition of factor Xa (anti Xa) and factor
ITa (anti IIa), and thus the effect of LMWH, depends
on the structure and length of heparin chains. The ra-
tio between anti Xa and anti Ila is different for each
LMWH and ranges from 2:1 to 4:1 (e.g. for daltepa-
rin: 2.7:1, for enoxaparin: 3.8:1, for nadroparin: 3.5:1).
Therefore, individual LMWHs are used for a particular
indication only if it has been clinically tested and its ef-
ficacy and safety have been demonstrated. The tested
and recommended dose must be strictly adhered to.
Different LMWHs are not interchangeable (7).

LMWHs are excreted by the kidneys. Impaired renal
function may therefore cause LMWH accumulation.
Particular care should be taken in elderly patients, pa-
tients with diabetes and those at high risk of bleeding
(3). In these cases, an anticoagulant drug that is not
largely excreted by the kidneys is chosen, or the dose of
LMWH is reduced.

4.1.3 Other pharmacological methods

Fondaparinux and direct oral anticoagulants are
not used for VTE prophylaxis in neurosurgery because
they have not been tested for this purpose. We also do
not use aspirin, as it is less effective in preventing VTE
than other pharmacological methods, while the risk of
bleeding is similar.

4.2 Mechanical methods of venous
thromboembolism prophylaxis

Mechanical methods of VTE prophylaxis acceler-
ate venous outflow and thus reduce blood stasis in the
veins of the lower limbs. Elastic stockings (ES) and in-
termittent pneumatic compression (IPC) are the most
commonly used methods. It is estimated that the use
of ES or IPC in surgical patients reduces the risk of de-
veloping VT by 50-70%, and their effectiveness in pre-
venting PE has not been unequivocally proven (8-10).
In any case, mechanical methods of VTE prophylaxis
are less effective than pharmacological ones, but they
do not increase the risk of bleeding. Therefore, they are
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mainly used immediately after surgery, when the pa-
tient is at high risk of bleeding. In patients with signif-
icant peripheral arterial disease of the lower limbs, the
use of mechanical methods is not recommended due to
the possibility of worsening arterial blood flow.

Correct use of mechanical methods is extremely im-
portant for their effectiveness. ES should be selected in-
dividually and appropriate to the patient’s constitution,
so as to provide maximum pressure in the ankle area,
which gradually decreases up the shin. They should not
roll up or slide down as this may cause a clench in in-
dividual areas of the leg, increasing the risk of VT. ES
may be temporarily removed only for the duration of
personal hygiene. An important disadvantage of using
ES is the risk of skin changes such as cracks, ulcers and
necrosis (8,9).

In order to be effective, the use of IPC must also be
constant, at least 22 hours a day (2). Its use can be dis-
continued for personal hygiene and when standing up
during physiotherapy and walking. Some patients toler-
ate IPC very poorly due to skin irritation and sweating,
as well as disturbed sleep with constant buzzing of the
air pump.

5 Guidelines
5.1 Cranial neurosurgical procedures

In large studies, symptomatic VTE occurred in 2-4%
of patients after cranial neurosurgery (11-13). The pro-
portion of those who suffered from VTE was significant-
ly higher among patients with primary brain tumours
(7.5%) and metastases (19%) (11). Smaller studies have
also confirmed the high incidence of VTE in patients
with gliomas (3-26%) (14,15). The incidence of asymp-
tomatic VTE was even higher, estimated at 10% using
various VTE prevention methods and at more than 20%
without prevention (11,16,17). In addition to malignant
disease, the occurrence of VTE during cranial neurosur-
gery is most influenced by the patient’s age, duration of
surgery and the presence of paresis (4,5,18). Most VTEs
appear in the first week after surgery, and their incidence
increases with the duration of the procedure (4,19).

Meta-analyses of a small number of mostly older
and non-randomized studies have shown that the use of
prophylactic doses of unfractionated heparin, LMWH
or IPC significantly reduces the incidence of VTE in
cranial neurosurgical procedures. At the same time, the
combination of pharmacological and mechanical meth-
ods of VTE prophylaxis has proven to be more effec-
tive compared to the use of solely mechanical methods
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(20-22). In a small retrospective study, the incidence of
VT when using LMWH after neurosurgery was 9.9%
and with additional IPC 3.5% (23). A large French ret-
rospective study also confirmed a lower incidence of VT
and PE when the use of IPC in the postoperative peri-
od was added to the combination of VTE prophylaxis
methods (ES and prophylactic dose of LMWH) (24).

The risk of intracranial haemorrhage in patients after
cranial neurosurgery without the use of pharmacologi-
cal methods of VTE prophylaxis was estimated at 1.0-
1.5% (12,20,25). The use of prophylactic doses of hep-
arin may increase the risk of intracranial haemorrhage
as well as other major haemorrhages. The risk of intra-
cranial haemorrhage was found to have no more than
doubled, which was not statistically significant (20-22).
In an older meta-analysis, a trend toward higher mor-
tality in patients receiving LMWH after neurosurgical
procedure was also observed, but mortality was not due
to bleeding and the trend was not statistically significant
(22). The occurrence of intracranial haemorrhage is in-
fluenced by the time of prophylactic heparin dosing.
Taking the medicine before or too early after surgery
increases the risk of bleeding (26). Because most intra-
cranial haemorrhages occur within 12 to 24 hours after
surgery, the risk of intracranial haemorrhage is lower if
prophylactic heparin doses are delayed until satisfacto-
ry postoperative haemostasis is established. We must be
aware of the fact that the disability of patients signifi-
cantly increases due to the consequences of intracranial
haemorrhage, more than as a result of VTE (2).

There is very little research that provides us with
quality data on the feasibility and prevention of VTE in
neurosurgical procedures, so the existing foreign recom-
mendations are not entirely uniform either (1,2,27,28).
In patients who need neurosurgery for malignant dis-
ease, the use of IPC is recommended, and with the es-
tablishment of appropriate haemostasis, the introduc-
tion of pharmacological prevention of VTE as well. In
the case of a shorter cranial neurosurgical procedure for
non-malignant disease, the use of only IPC is mostly
advised. The use of antithrombotic drugs is not recom-
mended to avoid bleeding (2). In the recommendations
for the treatment of critically ill patients, for example, the
introduction of prophylactic doses of LMWH is suggest-
ed also in patients with stable unoperated intracerebral
haematomas, 48 hours after the onset of bleeding, when
it is assumed that adequate haemostasis in the haemato-
ma bed is already established (29). These recommenda-
tions also advise the introduction of prophylactic doses
of LMWH at least 24 hours after treatment of a ruptured
aneurysm that caused subarachnoid haemorrhage.
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5.2 Spinal neurosurgical procedures

Compared to the incidence of VTE in cranial neu-
rosurgical procedures, its incidence is lower in most
spinal neurosurgeries. According to a larger US data-
base and meta-analysis of 14 studies, the incidence of
VTE within 30 days after spinal surgery and without
the use of any method of VTE prophylaxis is about
1.1-1.2% (of which VT 0.7% and PE 0.4 %) (30,31).
Active malignancies, long and complicated spinal sur-
geries (e.g. combined anterior and posterior approach,
multi-segment surgeries), previous VTE, age, and poor
mobility before and after surgery have been identified
as important risk factors that increase the likelihood
of VTE after spinal neurosurgical procedure (31-35).
In patients requiring spinal surgery due to malignancy;,
the incidence of VTE was 2.0% and in patients requir-
ing spinal surgery for non-malignant disease, it was
0.5% (32).

The use of mechanical and pharmacological meth-
ods has been shown to be effective in preventing VTE
(21,31,36). A retrospective study found symptoms of
venous thrombosis in only 0.05% of patients after spi-
nal surgery who received LMWH (34). A meta-anal-
ysis of studies that involved both the patients after
spinal neurosurgery as well as those after cranial neu-
rosurgery showed that the use of IPC was similarly ef-
fective as the use of prophylactic doses of LMWH in
the prevention of VTE (21).

The incidence of intraspinal haemorrhage when us-
ing LMWH has been poorly studied. The data available
suggest a low incidence (0.2-0.7%) (34,36,37). Howev-
er, when bleeding occurs, reoperation may be required
or even persistent severe neurological impairments
(i.e. neurological deficits) may be expected.

In patients requiring spinal neurosurgery for
non-malignant disease, existing foreign recommenda-
tions assess the risk of VTE as low (2). Due to the risk
of bleeding into the spinal canal when using LMWH,
mechanical methods of VTE prevention bring the pa-
tient the greatest benefit. It should be borne in mind
that IPC, as a mechanical method of VTE prophylaxis,
restricts patients in free verticalization. In patients who
require spinal neurosurgery due to malignancy or sur-
gery with a combined anterior and posterior surgical
approach, the risk of VTE is assessed as moderate and
the use of IPC in the postoperative period is recom-
mended. However, when the risk of bleeding into the
spinal canal disappears, a prophylactic dose of LMWH
is added (2). Early mobilization of the patient after
each operation is extremely important.

112

6 The position of the working group of
the Department of Neurosurgery and the
Department of Vascular Diseases of the
University Medical Centre Ljubljana on
venous thromboembolism prophylaxis in
neurosurgical patients

The risk of VTE was determined according to the
type of neurosurgical procedure (neurosurgical pro-
cedure with low, moderate or high risk for VTE) and
according to the presence of patient characteristics
that in themselves increase the risk of VTE (active can-
cer, including central nervous system tumour, previ-
ous VTE, poor mobility before or after surgery, severe
limb paresis or plegia). Measures to prevent VTE are
presented depending on the degree of the risk of VTE
posed by the neurosurgical procedure and taking into
account the risk of bleeding into the central nervous
system, which, regardless of frequency, may cause se-
vere physical impairment or even death of the patient
(Table 1).

6.1 Neurosurgical procedures with a low risk
for venous thromboembolism

Neurosurgical procedures with a low risk for VTE
include non-extensive, non-cancerous spinal neu-
rosurgical procedures (Table 1): lumbar or cervical
discectomy, lumbar or cervical laminectomy without
stabilization, baclofen pump insertion (despite the
presence of spastic para- or tetraplegia), and inser-
tion of electrodes for spinal cord stimulation. These
procedures are short, usually lasting from one to two
hours and rarely more than three hours. Electrodes for
spinal cord stimulation are inserted in the awake state
with maintained muscle tone. Most patients who need
such surgeries have no mobility problems at the time
of admission, they walk independently, and early mo-
bilization is feasible after the surgery. If there are no
complications, these patients are fully mobile on the
first day after surgery. The leg muscle pump is therefore
activated quickly and the venous stasis time is short.

Pharmacological VTE prophylaxis is not recom-
mended in neurosurgical procedures with low risk for
VTE and in the absence of patient’s characteristics that
significantly increase the risk of VTE, as possible bleed-
ing could have serious consequences (Table 1). Early
mobilization and physiotherapy are crucial for the pa-
tient. As they are hindered by the use of IPC, this meth-
od of VTE prophylaxis is not recommended. However,
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Table 1: Measures taken for venous thromboembolism prophylaxis (VTE) in neurosurgical procedures.

Neurosurgical procedures Mechanical VTE prophylaxis Pharmacological VTE Mobilization
prophylaxis*

Surgeries with a low risk of VTE:

« lumbar discectomy,

« lumbar laminectomy,

« discectomy, laminectomy or other
uncomplicated cervical spine surgery

« insertion of a baclofen pump,

« insertion of electrodes for spinal cord
stimulation.

Surgeries with a moderate risk of VTE: .

« VP shuntinsertion or other
hydrocephalus surgery,

« insertion of electrodes for deep brain .
stimulation,

+ chronic subdural haematoma surgery,

« acute subdural or epidural haematoma
surgery,

+ thoracic vertebral hernia surgery with
transthoracic approach,

« cervical or lumbar spine stabilization,

« surgery for trigeminal neuralgia,

« surgery for spinal abscess or
haematoma,

« cranioplasty.

with walking

Surgeries with a high risk of VTE: .
« intracranial tumour or abscess surgery,
« intracerebral haematoma surgery,
« cerebral artery aneurysm surgery, .
«+ spine tumour surgery,
« extensive cervical or lumbar spine
surgery (e.g. with a combined anterior
and posterior approach).

with walking

Legenda: ES - elastic stockings; IPC -
ventriculoperitoneal; s.c. — subcutaneous.

« ES after surgery

IPC: during and after
surgery until mobilization

IPC: during and after
surgery until mobilization

Not required, except in patients zgodnja

at high risk for VTE**.

Not required, except in patients ~ zgodnja

at high risk for VTE**.

ES: when the patient does
not tolerate IPC

LMWH at a low prophylactic zgodnja
dose =24 h after surgery***

discharge.

until

ES: when the patient does
not tolerate IPC

intermittent pneumatic compression; LMWH - low-molecular-weight heparin; VP -

* LMWH in a low prophylactic dose: dalteparin (Fragmin) 2.500 1U/24 h s.c., enoxaparin (Clexane) 20 mg/24 h s.c., nadroparin
(Fraxiparine) 0,3 ml/24 h s.c., not earlier than 25 hours after surgery.
“*High risk for VTE: active malignancy, previous VTE, severe paresis or plegia of the limbs, very limited mobility.

*kk

LMWH in alow prophylactic dose =24 hours after surgery, if there are no clinical orimaging evidence of bleeding. Restoration

of adequate haemostasis can be expected at least 24 hours after surgery, CT/MRI follow-up examination is desirable, which

should not show significant bleeding.

the use of ES after surgery is recommended. Patients
with other significant associated risk factors for VTE
need pharmacological VTE prophylaxis; the treatment
of these patients is the same as in neurosurgical proce-
dures with a high risk for VTE.

6.2 Neurosurgical procedures with a moderate
risk for venous thromboembolism

These include shorter, non-cancerous and less
invasive cranial neurosurgeries and some spinal

Venous thromboembolism prophylaxis in neurosurgical patients

neurosurgeries (Table 1). Cranial neurosurgical pro-
cedures included in this group are: ventricular drain
insertion and other hydrocephalus surgeries, surger-
ies for trigeminal neuralgia, placement of electrodes
for deep brain stimulation, chronic and acute subdu-
ral haematoma surgeries, and surgeries for epidural
haematomas. In such surgeries, the exposure of brain
tissue is minimal, and the release of procoagulant fac-
tors is therefore small. Most surgeries usually take less
than three hours. Only the insertion of electrodes for
deep brain stimulation, which mostly takes place in the
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awake state with maintained muscle tone, takes longer.
Mobilization after surgery is relatively quick. Among
the spinal neurosurgical procedures, this group in-
cludes surgeries in which it is necessary to stabilize the
lumbar or cervical spine, surgeries for thoracic ver-
tebral hernias with access through the chest, and op-
erations for haematoma or spinal cord abscess. These
surgeries are longer than most spinal surgeries, and
mobilization after spinal haematoma or abscess sur-
gery takes longer than in other spinal surgeries.

In neurosurgical procedures with a moderate risk
for VTE and in the absence of patient’s characteristics
that significantly increase the risk of VTE, the use of
IPC without pharmacological prophylaxis is recom-
mended (Table 1). IPC is placed before the start of the
procedure and is used until the beginning of the mobi-
lization with walking. If the patient poorly tolerates or
rejects IPC, ES is prescribed after surgery. If the patient
does not tolerate ES or if it irritates the skin, the use of
ES should be discontinued. When inserting electrodes
for deep brain stimulation, IPC is placed only after the
surgery, as during the surgery the device would inter-
fere with testing the functional status of the patient and
monitoring the signals of the basal ganglia.

However, if patients have other significant risk fac-
tors for VTE, they need pharmacological VTE prophy-
laxis. The treatment of these patients is the same as in
neurosurgical procedures with a high risk for VTE.

6.3 Neurosurgical procedures with a high risk
for venous thromboembolism

Cranial neurosurgical procedures with a high risk
of VTE include surgeries on intracranial tumours and
abscesses, intracerebral haematomas, and cerebral ar-
tery aneurysms. Spinal neurosurgeries with a high risk
of VTE include spine tumour surgeries and extensive
cervical and lumbar spine surgeries (e.g. combined an-
terior and posterior approaches). These surgeries are
characterized by long duration, high level of exposure
of brain tissue during surgery, and the hypercoagulable
state further caused by procoagulation factors released
by cancer cells in the case of malignancy. Mobilization
after surgery is also slower in these cases.

In neurosurgical procedures with a high risk of VTE,
the use of IPC and LMWH in a lower prophylactic dose
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(enoxaparin (Clexane), 20 mg/24 hours subcutaneous-
ly, or dalteparin (Fragmin), 2,500 IU/24 hours subcu-
taneously, or nadroparin (Fraxiparine), 2,850 IU (0.3
ml)/24 hours subcutaneously) is recommended. IPC is
placed before the surgery. LMWH is introduced after
the procedure when proper haemostasis is expected to
be established and the risk of bleeding is already re-
duced, at least 24 hours after surgery. With patients af-
ter cranial neurosurgery, it is recommended that a fol-
low-up CT or MRI of the head be performed the day
after the surgery. If the examination shows no signs of
significant bleeding, LMWH may be administered at a
low prophylactic dose and continued until discharge
to home care. After the introduction of LMWH, IPC
therapy can be stopped when patient’s mobilization
with walking begins. If LMWH was not introduced
during hospitalization (e.g. due to significant bleeding
demonstrated by CT or MRI), IPC is continued until
complete mobilization or discharge to home care.

6.4 Patients already receiving anticoagulant
therapy

Patients receiving anticoagulant therapy prior to
scheduled neurosurgery should visit a competent an-
ticoagulant clinic at least one week before the proce-
dure. They should have the date of the surgery and a
description of the type of procedure with them, so that
they can receive instructions for safe discontinuation
of anticoagulant therapy and its reintroduction.

7 Conclusion

The positions on VTE prophylaxis after neurosurgi-
cal procedures were defined in order to ensure the saf-
est and most effective treatment of our patients. In No-
vember 2019, the positions were adopted by the Board
of Neurosurgery (UMC Ljubljana) and introduced into
clinical practice. In the coming years, we plan to care-
fully assess the effectiveness, safety and consistency of
their use. Such an analysis will allow further improve-
ments and an even higher-quality management of pa-
tients after neurosurgery.
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