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Context: The literature on preventative measures against anxiety and antithrom-
botic management in children undergoing urological procedures is still limited, 
resulting in a generally low level of evidence. These guidelines aim to provide a 
practical approach based on a consensus from the European Association of 
Urology (EAU)/European Society for Paediatric Urology (ESPU) Paediatric Urology 
Guidelines Panel. 
Objective: The authors aim to provide the 2024 EAU/ESPU Paediatric Urology 
Guidelines Panel update of the chapter on perioperative management of urological 
procedures in children. 
Evidence acquisition: A structured literature review was performed for all relevant 
publications published from the last update until April 03, 2023.
Michele Gnech and Lisette ’t Hoen share co-first authorship. 
* Corresponding author. Department of Paediatric Urology, Fondazione IRCCS Ca’ Granda, Ospedale 
Maggiore Policlinico, Milan, Italy. Tel. +39 339 7044959, +41 79 468 9877. 
E-mail address: michele.gnech@policlinico.mi.it (M. Gnech). 

lsevier B.V. on behalf of European Association of Urology. This is an open access article 
mons.org/licenses/by-nc-nd/4.0/).

https://doi.org/10.1016/j.euros.2025.02.006
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.euros.2025.02.006&domain=pdf
mailto:michele.gnech@policlinico.mi.it
https://doi.org/10.1016/j.euros.2025.02.006
https://doi.org/10.1016/j.euros.2025.02.006


E U R O P E A N U R O L O G Y O P E N S C I E N C E 7 5 ( 2 0 2 5 ) 1 3 3 – 1 4 0134
Antithrombotic prophylaxis 
Thromboembolism 
Catheter-associated thrombosis 
Evidence synthesis: The most important updates include the following: anxiety and 
distress should be prevented or relieved by combining measures such as premed-
ication, distraction techniques, and presence of parents or caregivers. Clinicians 
should select the appropriate premedication depending on the patient’s age, under-
lying conditions, and psychological status. A particular focus must be placed on 
paediatric patients with ‘‘special needs’’, including children with psychophysical 
disorders that impact their relational and cognitive abilities. This unique popula-
tion requires carefully tailored perioperative management. The incidence of periop-
erative thromboembolic events in the paediatric population is generally low. 
Controversies still exist on whether to perform a preoperative coagulation panel 
test on a routine basis. Neonates and adolescents are at a higher risk of periopera-
tive thromboembolic events than the other children. Standard perioperative 
antithrombotic prophylaxis is not recommended due to a lack of high-quality 
evidence-based data. 
Conclusions: This paper is a summary of evidence on preventative measures against 
anxiety and antithrombotic management in children undergoing urological 
procedures. 
Patient summary: In this summary and update of the European Association of 
Urology/European Society for Paediatric Urology guidelines on paediatric urology, 
we provide practical considerations for preventative measures against anxiety 
and antithrombotic management in children undergoing urological procedures.
© 2025 The Author(s). Published by Elsevier B.V. on behalf of European Association of 
Urology. This is an open access article under the CC BY-NC-ND license (http://creative-

commons.org/licenses/by-nc-nd/4.0/).
1. Introduction 

These guidelines aim to provide a practical approach for the 
perioperative management of children undergoing urologi-
cal surgery based on a thorough literature review and risk 
analysis. 

This publication summarises the 2024 update of the 
chapter on perioperative management of children undergo-
ing urological surgery of the European Association of Urol-
ogy (EAU) and European Society for Paediatric Urology 
(ESPU) guidelines. We specifically highlight the available 
evidence for preventative measures around diagnostic and 
surgical procedures and antithrombotic prophylaxis in this 
specific age group. 

In paediatric urology, surgical procedures may not only 
induce anxiety, but also use more invasive diagnostic proce-
dures, including the placement of a catheter. Recently, more 
evidence about anxiety around diagnostic and surgical pro-
cedures and their management has become available. As 
part of the EAU/ESPU Paediatric Urology Guidelines Panel, 
we consider this a topic of particular importance and want 
to highlight the preventative management options in this 
statement paper. 

To our knowledge, there are no such publications on this 
topic summarising the different aspects that need to be con-
sidered for adequate preventative measures for a child 
undergoing urological procedures as well as antithrombotic 
prophylactic measures. 

Unfortunately, the available evidence is still scarce, and 
the lack of robust prospective randomised controlled trials 
limits the strength of the established guidelines since the 
majority of studies are retrospective, include heterogeneous 
groups, and have poor-quality stratification. 
2. Methods 

The various chapters of the EAU/ESPU paediatric urology 
guidelines are updated at regular intervals. For the update 
of this particular chapter, a structured literature search 
was performed by a research information specialist and 
reviewed by at least two panel members for all relevant 
publications published since the previous update from June 
2019 until April 2023, followed by a critical appraisal of the 
full texts (Supplementary material). After discussion with 
the guideline panel in a face-to-face meeting, it was decided 
that inclusion of all relevant literature would be too much 
for the guidelines itself. However, a statement paper on 
these topics was considered relevant. The literature search 
was performed using the following databases: MEDLINE, 
Embase, Cochrane CENTRAL, and Cochrane CDSR (via Ovid). 
Keywords related to preoperative management and urolog-
ical surgeries were searched using Boolean operators. Vari-
ations of root words were searched. Conference abstracts 
were excluded. Only publications in English were eligible 
for inclusion. The search strategy is provided in the Supple-
mentary material of the Guidelines chapter [1]. 

3. Evidence synthesis 

3.1. Preventative measures against anxiety 

A significant group of children undergoing invasive diag-
nostic procedures, anaesthesia, and surgery develop anxiety 
that could lead to adverse reactions. Many factors may 
influence preoperative anxiety such as age, environment, 
American Society of Anesthesiologists (ASA) status, previ-
ous hospitalisation/anaesthesia/surgery, preoperative pain, 
and parental/caregiver stress [2]. Anxiety and distress
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should be prevented or relieved by combining various mea-
sures such as distraction techniques, presence of parents or 
caregivers, and premedication [3]. Studies have shown that 
children with increased anxiety before surgery are more 
prone to develop adverse clinical outcomes, such as emer-
gence delirium and increased analgesic requirements. In 
addition, negative postoperative behavioural changes, such 
as sleep disturbances, separation anxiety, eating problems, 
new-onset enuresis, and aggression, are seen more often 
[4]. Children react to the surgery and anaesthesia in an 
age-dependent manner. Infants usually accept parental sur-
rogates and experience less anxiety on separation from par-
ents than older children. A reduction in fasting times to a 
minimum will usually result in a calmer infant. Patients 
aged 1–3 yr are less vulnerable to separation anxiety than 
older ones. Children older than 3 yr should be prepared 
for surgical and anaesthetic procedures with child-friendly 
and age-appropriate explanations, which are usually effec-
tive in reducing anxiety. 

3.1.1. Nonmedical preventative measures 
Nonpharmacological methods (distraction techniques), 
such as play therapy, toys, storybooks, videos, tablets, 
mobile phones, clowns, immersive virtual reality, and hyp-
nosis, as well as the presence of parents during the proce-
dure or induction can be effective techniques for and 
considered an indispensable part of procedural sedation 
and/or analgesia in children, although these are often 
underestimated. These measures can be an alternative to 
pharmacological sedation, reducing possible adverse reac-
tions and contributing to a much quicker recovery. Elevated 
stress and anxiety can affect healing negatively. Addition-
ally, there is an improvement in satisfaction of the children 
and their families, which is essential for their emotional 
well-being and can facilitate their collaboration with the 
entire professional paediatric team. Before the procedure, 
it is important to provide information directed at the child 
and parents, adjusted to their level of understanding, as 
well as additional sensory information (what the child can 
expect to feel, see, hear, and smell) to make the event more 
predictable for the child [5,6]. 

Studies have shown that the introduction of clowns into 
children’s medical care can significantly reduce anxiety, 
pain during the preoperative period, recovery time, and also 
care costs [7,8]. 

Immersive virtual reality has also proved to be effective 
in providing distraction and information about procedures 
interactively, potentially being more effective than usual 
medication in reducing pain or anxiety. It is recommended 
for short procedures where stress and immobilisation can 
negatively impact the children’s experience. The content 
must be ensured to be suitable for children’s age and cogni-
tive development [9–11]. 

Although more studies are required, hypnosis has shown 
promising results compared with pharmacological sedation, 
indicating its potential as a useful tool in reducing preoper-
ative anxiety. Other strategies that could be included are 
games and music. These techniques should also be adapted 
according to the child’s age and individual preferences to 
increase their effectiveness and efficiency [6]. 
The presence of parents can have both positive and neg-
ative effects on the child’s anxiety level. Anxious parents 
can have a negative effect on the stress levels of an other-
wise calm child. There are indications that the presence of 
parents who have specifically been prepared and trained 
to provide their child with adequate support during the 
induction leads to less distress and postoperative pain in 
the child [12]. 

All these strategies represent measures for more patient-
centred care, focusing not only on their physical aspects, but 
also on their emotional and psychological well-being. 

3.1.2. Premedication 
The main purpose of premedication is to reduce anxiety, 
which can facilitate separation from the parents/caregivers 
and make the induction of anaesthesia easier. During the 
anaesthetic visit, it is fundamental to establish with the par-
ents/caregivers the right methods of administration of pre-
anaesthetic drugs, type of administration, dosage of 
administration, route of administration, and time of admin-
istration, in order to prevent physiological stress and amne-
sia, reduce the demand for anaesthetics drugs, decrease 
antiemetic effects, and reduce secretions and analgesia [13]. 

Evaluation of anxiety is the first step in prevention and 
treatment. Numerous scales, such as the modified Yale Pre-
operative Anxiety Scale, Children’s Fear Scale, Spielberger 
short version State-Trait Anxiety Inventory, and Wong-
Baker FACES, can be used for the evaluation. 

Preanaesthetic sedatives in children, such as midazolam, 
clonidine, ketamine, and dexmedetomidine, are used as 
premedication, but no consensus has been reached on the 
best choice to prevent preoperative anxiety (Table 1). Clin-
icians should select the appropriate premedication depend-
ing on the patient’s age, and disease and psychological 
status [4]. In noncollaborating children, premedication 
should be administered 45/60 min before transfer to the 
operating room, and it is advisable to combine sugar with 
the oral sedative or dilute the drug with a patient’s favourite 
beverage in a teaspoon (clear liquids). 

3.1.2.1. Midazolam. Midazolam is the most commonly 
used premedication in children, usually administered 
approximately 20 min prior to induction. The benefits 
include a rapid and reliable onset and antegrade amnesia 
with minimal respiratory depression. It is usually adminis-
tered orally (water soluble) at a dose of 0.3–0.75 mg/kg, 
up to a maximum of 20 mg, after which sedation and anxi-
olysis are usually achieved within 20 min. Midazolam, 
administrated orally, has a bitter taste even if various 
agents are used to increase palatability. Oral midazolam 
may fail to reduce anxiety in 20% of patients, and a small 
number of patients can even have paradoxical reactions. 
Postoperative prolonged sedation could be a side effect if 
the surgical procedure is short. Side effects are postopera-
tive behavioural changes, paradoxical reactions, and respi-
ratory depression. It can also be administered intranasally 
(0.3 mg/kg), rectally (0.5 mg/kg), or via a sublingual 
(0.3 mg/kg) route. For these alternative routes of adminis-
tration, peak plasma levels may be reached faster than for 
the oral route. However, discomfort has been associated
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Table 1 – Summary of evidence and recommendations for the premedication management 

Summary of evidence 

Many factors may influence preoperative anxiety such as age, environment, ASA status, previous hospitalisation/anaesthesia/surgery, preoperative pain, and 
parental/caregiver stress. 

Anxiety and distress should be prevented or relieved by combining premedication, distraction techniques, and parental or caregivers’ presence. 
Children with increased anxiety before surgery are more prone to develop adverse clinical outcomes. 
Preanaesthetic sedatives in children, such as midazolam, clonidine, ketamine, and dexmedetomidine, are used as premedication, but no consensus has been 

reached on the best choice against preoperative anxiety. 
Clinicians should select the appropriate premedication depending on the patient’s age, disease, and psychological status. 
Particular attention must be given to the paediatric patients with ‘‘special needs’’. Perioperative management of this particular population must be planned 

carefully. 

ASA = American Society of Anesthesiologists. 
with secondary local irritations at the administration site. 
Midazolam can also be administered intravenously (i.v.), if 
the i.v. line is in situ (0.05–0.2 mg/kg), just before wheeling 
the child into the operating room [4]. 

3.1.2.2. Clonidine. Clonidine is another common drug 
used preoperatively to reduce anxiety in uncooperative 
children. Clonidine (3–4 lg/kg) administrated by the oral 
route is absorbed rapidly, achieving a peak plasma concen-
tration within 1–1.5 h after administration and with a rela-
tively long onset time (approximately 45 min). It reduces 
the need for rescue analgesia and decreases agitation, post-
operative nausea, and vomiting. The most frequent side 
effects are hypotension and bradycardia. Unlike midazolam, 
intranasal clonidine (2–4 lg/kg) is not associated with local 
discomfort, but it does not achieve rapid peak plasma con-
centration faster than midazolam. Clonidine is superior to 
midazolam in terms of inducing sedation, reducing postop-
erative pain and agitation, as well as decreasing postopera-
tive nausea and vomiting [4,13]. 

3.1.2.3. Dexmedetomidine. Dexmedetomidine has anxi-
olytic and analgesic effects; it reduces opioid requirements 
without causing respiratory depression. Dexmedetomidine 
has a shorter terminal half-life (approximately 2 h in chil-
dren), and compared with midazolam, it produces more sat-
isfactory sedation upon parent separation and mask 
acceptance. Its oral administration (2.5–4 lg/kg) is associ-
ated with poor bioavailability. Intranasal dexmedetomidine 
has been used successfully at a dose of 1 lg/kg adminis-
tered 45–60 min prior to induction. The limitations to its 
use include long onset times (30 min), bradycardia, and 
hypotension similar to clonidine [13,14]. 

3.1.2.4. Ketamine. Ketamine benefits include analgesic 
properties and the ability to cause sedation without respira-
tory depression. The most common side effects include 
increased salivation and bronchial secretions, emergence 
delirium, and prolongation of recovery. Owing to the avail-
ability of premedication agents with fewer side effects, 
ketamine is replaced with other drugs described earlier or 
is often reserved for older patients. It can be administered 
via the oral (5–8 mg/kg), intramuscular (4–6 mg/kg), or i. 
v. (1–2 mg/kg) routes [4,15]. 

3.1.2.5. Melatonin. Some authors report melatonin to 
have a protective effect against delirium, has sedative 
effects, and decreases sedative consumption. It can be used 
as a sedative agent administered by the oral route (0.5 mg/ 
kg) 30 min before surgery. 

3.1.2.6. Topical analgesia. Topical anaesthesia should be 
used to reduce or eliminate the pain of intravenous access 
placement when intravenous induction is required. The 
most used local aesthetic creams require 20–60 min for 
maximal effect, but these can cause vasoconstriction, which 
could make it even more difficult to identify a proper vein 
for cannulation [2]. 

3.1.2.7. Children with ‘‘special needs’’. Particular attention 
must be given to the paediatric patients with ‘‘special 
needs’’ such as children suffering from psychophysical dis-
orders with related relational and cognitive problems. Peri-
operative management for this particular population must 
be planned carefully, in order to make the entire hospitali-
sation process as comfortable as possible and least trau-
matic. First-line medications include midazolam, 
clonidine, and dexmedetomidine; ketamine is a second-
line drug. All these should always be administered under 
supervision, and devices for supplemental oxygen adminis-
tration and support for ventilation and resuscitation should 
always be available. The oral route should be considered the 
first choice, followed by the intramuscular route. Distrac-
tion techniques and parental/caregivers’ presence can be 
very helpful in ‘‘special needs’’ children [13]. 

3.2. Antithrombotic prophylaxis 

Antithrombotic prophylaxis involves preventive measures 
to reduce the risk of blood clot formation. Unlike in adults, 
this is not routinely indicated perioperatively in children. 
However, in specific situations with underlying medical 
conditions carrying an increased risk of thrombotic events, 
such as malignancies or congenital heart diseases, 
antithrombotic prophylaxis may be considered. Owing to 
the lack of clinical trials on the use of anticoagulants in 
the paediatric population, very limited and low-quality data 
on their efficacy and safety are available (Table 2). 

The incidence of venous thromboembolism (VTE) in chil-
dren is low; however, it has increased over time as a conse-
quence of the intensified use of central venous catheters 
(CVCs), improved awareness among clinicians, and the use 
of high-resolution imaging modalities, which has led to 
detection improvement [16,17]. An incidence of five to eight 
cases of symptomatic VTE per 10 000 hospital admissions 
(0.05–0.08%) has been reported, but these figures may rep-
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Table 2 – Summary of evidence and recommendations for the management of antithrombotic prophylaxis management 

Summary of evidence 

The incidence of perioperative thromboembolic events in the paediatric population is generally very low. 
Ultrasound or magnetic resonance represents the imaging technique of choice in case of a suspicion of VTE. 
Controversies still exist on the opportunity to routinely perform a coagulation panel test before surgery. 
Neonates and adolescents are at a higher risk of perioperative thromboembolic events. 
A CVC placed in the internal jugular vein is associated with the lowest risk of thrombosis. 
The standard perioperative antithrombotic prophylaxis is not recommended due to a lack of high-quality RCTs and accepted guidelines. 

CVC = central venous catheter; RCT = randomised controlled trial; VTE = venous thromboembolism. 
resent an underestimation considering that in the majority 
of cases, VTE is clinically silent in the paediatric age group 
with an incidence rate that rises to around 15% [17]. A 
bimodal distribution has been described, with a first inci-
dence peak under 2 yr of age and the second appearing dur-
ing adolescence [18]. 

The most relevant risk factors for VTE in infants are rep-
resented by sepsis, congenital haematological disorders, 
malignancies, nephrotic syndrome, and total parenteral 
nutrition, while in adolescence, additional risk factors typi-
cal of what are seen in adulthood may materialise [17]. 
These factors include smoking, obesity, pregnancy, and 
use of oestrogen-containing oral contraceptives. Oral con-
traceptive use is responsible for the higher prevalence of 
VTE in females, with a male to female ratio of 1:2 [19]. 

Aside from the aforementioned age-specific risk factors, 
the majority (40–46%) of paediatric events are surgery 
related, with CVCs being the most significant [19]. VTE after 
urological surgery has been shown to have an incidence of 
0.12%, which increases to 0.2% in case the surgery is pro-
longed [20,21]. 

Overall, before adolescence, the risk of VTE after major 
surgery, trauma, or immobilisation is low, even in the pres-
ence of thrombophilia abnormalities, compared with ado-
lescents (>13 yr), especially in the presence of one or 
more risk factors for thrombosis [18,22]. 

3.2.1. Diagnostic evaluation 
A VTE diagnosis in the paediatric population represents a 
real challenge for clinicians, since most cases are asymp-
tomatic. In children, the absolute necessity of identifying 
asymptomatic VTE is also debated. Whereas asymptomatic 
events in adults have the same risk of morbidity and mor-
tality as overt events and necessitate prompt identification 
and adequate management, the condition in children lacks 
any strong treatment recommendations, given the very lim-
ited epidemiological and outcome data in the literature. 

Paediatric signs and symptoms of deep vein thrombosis 
are similar to presentations in adult patients and depend 
on the site of the vein involved. Pain, oedema of the 
involved area, and development of collateral vessel circula-
tion are typical of limb venous thrombosis; dyspnoea, tho-
racic pain, and haemoptysis are features of pulmonary 
embolism and headache; and generalised neurological def-
icits and seizures are typical of cerebral vein thrombosis 
(CVT). Neonates, especially in the first 2 wk of life, may pre-
sent with a peculiar and dramatic clinical picture charac-
terised by systemic coagulopathy and necrotic cutaneous 
ulcers; this condition is known as neonatal purpura fulmi-
nans, and is caused by a deficit of the natural anticoagulant 
protein C and less frequently of its cofactor protein S. This 
condition should promptly be recognised and treated to 
prevent its progress towards multiorgan failure. 

When a deep venous thrombosis is suspected, the first-
line imaging technique depends on the thrombosis site. 
Ultrasound is recommended for the initial evaluation of 
thrombosis in lower and upper limbs. In case of absence 
of documented thrombosis in the ultrasound image of the 
lower limbs but in the presence of a high clinical suspicion 
of thrombosis, another ultrasound should be repeated 
within a week in order not to miss proximal progression 
of an initial thrombus in a calf vein. In case of absence of 
documented thrombosis in an ultrasound image of the 
upper limbs, with a high clinical suspicion of thrombosis 
of the proximal/intrathoracic veins, a magnetic resonance 
(MR) venography or, in selected cases, a venography should 
be performed. The gold standard for the diagnosis of sus-
pected CVT is represented by contrast-enhanced computed 
tomography (CT) venography or the preferred MR venogra-
phy, due to the absence of the need of contrast administra-
tion and the absence of ionising radiation. In neonates, the 
first choice is represented by transfontanellar Doppler ultra-
sound, which is a widely available and noninvasive tech-
nique, although highly operator dependent. In case CVT is 
suspected, the diagnostic imaging should also evaluate the 
petrous temporal bones and sinuses to exclude the presence 
of a sinusitis and/or mastoiditis, which represents the most 
common risk factor for CVT in children and adolescents 
[23]. 

In case a pulmonary embolism is suspected, contrast-
enhanced CT angiography or ventilation/perfusion lung 
scintigraphy represents the gold standard for diagnosis, 
similar to that in adults. 

When facing a nonfunctioning CVC, causes other than 
thrombosis, such as catheter kink or mispositioned tip, 
should be excluded by performing a chest x-ray. If catheter 
thrombosis is suspected, ultrasound or venography (to eval-
uate proximal/intrathoracic veins) should be considered. 
Serial imaging to identify asymptomatic CVC thrombosis 
is not recommended in children [18]. 

3.2.2. Laboratory evaluation before surgery 
The currently available international guidelines of the ASA 
and the British Committee for Standards in Hematology rec-
ommend against performing preoperative coagulation test-
ing (prothrombin time [PT] and activated partial 
thromboplastin time [aPTT]) in healthy patients without a 
personal history of abnormal bleeding [24,25]. Indeed, these 
tests have low sensitivity and negative predictive value, 
showing poor performance as routine presurgery screening
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tests. Furthermore, in addition to being ineffective, indis-
criminate testing may cause unnecessary delays in surgery. 

Despite the aforementioned guidelines, controversies 
still exist regarding the routine performance of a coagula-
tion panel test before surgery. The largest retrospective 
cohort study published to date, involving over 600 000 
patients undergoing routine surgery, found an association 
between the test results and perioperative bleeding risk 
[26]. 

Abiding by the current guideline recommendations of 
not to perform a preoperative coagulation screening man-
dates quick availability of such tests in cases of intraopera-
tive bleeding, in order to exclude haemostatic abnormalities 
that may require rapid intervention. 

Given these controversies in adult patients, evidence 
available for the paediatric population is even sparse. In 
such patients, personal bleeding history may not be suffi-
cient to guide the choice between testing or not, due to a 
shorter exposure time to potential haemorrhagic triggers. 
Considering the current lack of evidence, we suggest per-
forming in paediatric patients undergoing surgery a com-
plete blood test to evaluate the platelet count and a basic 
coagulation panel test including PT, aPTT, and fibrinogen. 
We also recommend careful evaluation of the family bleed-
ing history and, if clearly positive, consideration of addi-
tional blood testing such as von Willebrand factor panel 
testing even in the presence of a normal bleeding screening. 

3.2.3. Perioperative antithrombotic prophylaxis 
3.2.3.1. Physical interventions. Physical treatments for 
antithrombotic prophylaxis are the same as the ones used 
in adult patients: graduated compression stockings (GCSs), 
intermittent pneumatic compression (IPC) devices, and 
venous foot pumps. No paediatric sizes of GCSs or IPC 
devices are available so far, so these are applicable only in 
older patients, usually over 40 kg in weight or older than 
13 yr. IPC devices have been used for intraoperative use in 
children aged 13 yr and older with a weight of >40 kg and 
those who are expected to have prolonged (>60 min) sur-
gery [18]. 

The evidence for using these devices is significantly 
lower than for pharmacological treatment, and limited data 
are available regarding their use in children and adolescents 
[27]. 

General preventive measures are fundamental to prevent 
VTE and should include adequate peri- and postoperative 
hydration, in addition to encouraging early mobilisation 
after surgery in patients of all ages. Moreover, rapid removal 
of CVCs that are no longer required should be considered. In 
female patients of child-bearing age who are on combined 
oral contraceptives, withdrawal of CVCs 4 wk before sur-
gery should be considered based on the presence of known 
thrombophilia abnormalities or a strong family history of 
thrombosis [18]. 

3.2.3.2. Pharmacological methods. Evidence on the use of 
anticoagulant agents to prevent VTE in children is very 
scarce. None of the currently available preparations are 
licensed for use in the paediatric population. Owing to the 
more predictable pharmacokinetics of low-molecular-
weight heparin (LMWH) than that of unfractionated hep-
arin, LMWH has become the anticoagulant of choice in this 
setting, for both prophylaxis and treatment. Notably, 
LMWH does not need monitoring with anti-Xa activity 
except in selected cases and is associated with a lower inci-
dence of major bleeding events, which is particularly low 
for prophylactic doses, in comparison with unfractionated 
heparin [28]. Children younger than 8 wk of age and/or with 
a weight of <5 kg require higher doses of LMWH due to a 
larger volume of distribution and reduced antithrombin 
levels secondary to decreased production and higher renal 
clearance. The most commonly used drugs are enoxaparin 
and dalteparin, which should be used at a dose of 100 IU/ 
kg once daily or at an increased dose of 150 IU/kg once daily 
in the aforementioned situations. Vitamin K antagonists 
may be used in children and considered in selected cases 
for antithrombotic prophylaxis even though management 
in this setting is cumbersome and not standardised. Direct 
oral anticoagulants are not licensed for primary antithrom-
botic prophylaxis in the paediatric population, with rivarox-
aban being the only one approved exclusively for VTE 
treatment and secondary prophylaxis. 

3.2.3.3. Identification of patients with indication for pharma-
cological antithrombotic prophylaxis. Considering that there 
are no clear guidelines on the use of perioperative 
antithrombotic prophylaxis in paediatric patients, the deci-
sion should be made on an individual basis, balancing the 
risk/benefit ratio in terms of thrombotic and bleeding risk. 

Neonates and adolescents are at a higher risk in paedi-
atric age, and the most common risk factors include the 
presence of a CVC, immobility, trauma, sepsis, cancer, and 
congenital heart disease. 

The presence of a CVC is the most significant risk factor 
for VTE in children [18]. Therefore, especially in patients 
at an increased risk of VTE for other causes, a CVC should 
be placed in the right internal jugular vein, which repre-
sents the site that seem to be associated with the lowest 
risk, while the femoral vein should be avoided as it is asso-
ciated with the highest risk of thrombosis [29]. The risk of 
catheter-associated thrombosis is even higher in specific 
settings such as in children with acute lymphoblastic leu-
kaemia receiving L-asparaginase, in whom not only the 
CVC location, but also the insertion technique (cut down 
vs percutaneous approach) exerts an important role [29]. 
Therefore, a CVC should be avoided in this specific setting. 
Primary antithrombotic prophylaxis in patients with a 
CVC is not recommended and should be reserved to patients 
with concomitant risk factors for thrombosis. 

Another setting in which primary antithrombotic pro-
phylaxis should be considered involves adolescents older 
than 13 yr with multiple risk factors for thrombosis, espe-
cially in those undergoing major surgery, in whom immo-
bilisation for >48 h is expected [28]. 

All patients with a previous episode of venous thrombo-
sis should undergo postoperative antithrombotic 
prophylaxis. 

In all the other situations, the decision regarding when to 
institute primary antithrombotic prophylaxis is more chal-
lenging and should take into account the personal history,
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with the aim to evaluate the exposure to previous risk fac-
tors for thrombosis and the consequent outcome and the 
family thrombotic history. In case of clear positivity of the 
family history for thrombosis, a thrombophilia screening 
may be considered to identify possible thrombophilia 
abnormalities that may help decide instituting antithrom-
botic prophylaxis. 

4. Conclusions 

Numerous factors can impact preoperative anxiety, includ-
ing age, environment, ASA status, prior hospitalisations, 
anaesthesia, surgery, preoperative pain, and parental or 
caregiver stress. It is crucial to prevent or alleviate anxiety 
and distress through a combination of premedication, dis-
traction techniques, and the presence of parents or care-
givers. Children exhibiting heightened anxiety before 
surgery are more susceptible to experiencing adverse clini-
cal outcomes. Various preanaesthetic sedatives, such as 
midazolam, clonidine, ketamine, and dexmedetomidine, 
are used for premedication in children. However, consensus 
regarding the optimal choice for managing preoperative 
anxiety is lacking. Clinicians should select appropriate 
premedication carefully based on the patient’s age, medical 
condition, and psychological state. Special attention should 
be directed towards paediatric patients with ‘‘special 
needs’’, necessitating meticulous planning for their periop-
erative care. 

The incidence of perioperative thromboembolic events 
among the paediatric population is typically low. Despite 
on-going controversies regarding the necessity of routine 
coagulation panel assessments prior to surgery, we recom-
mend conducting a complete blood count test to assess pla-
telet levels and a basic coagulation panel assessment 
encompassing PT, aPTT, and fibrinogen levels, alongside a 
comprehensive family bleeding history evaluation. Neo-
nates and adolescents face a higher risk of perioperative 
thromboembolic complications. Opting for CVCs inserted 
into the internal jugular vein minimises the risk of throm-
bosis. Standard antithrombotic prophylaxis during the peri-
operative phase is not advised due to insufficient high-
quality randomised controlled trials and established guide-
lines. It may be prudent to consider antithrombotic prophy-
laxis with LMWH for adolescents displaying additional risk 
factors. Primary antithrombotic prophylaxis for patients 
with a CVC is not recommended. 
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