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Neonatal cardiac surgery requires cardiopulmonary bypass (CPB) strategies that minimize hemodilution while maintaining adequate oxygen

delivery and hemostatic balance. Despite increasing emphasis on patient blood management (PBM), contemporary CPB priming and periopera-

tive hemostasis practices across European neonatal cardiac surgery programs remain poorly characterized. This prospective, 26-item, web-based

cross-sectional survey was designed to evaluate current practices in CPB priming, availability of blood products, and perioperative coagulation

management strategies in neonatal cardiac surgery across Europe. The participants included anesthesiologists, congenital cardiac surgeons, and

perfusionists from active neonatal cardiac surgery programs. A 26-item survey was distributed to 122 identified European neonatal cardiac sur-

gery centers; 71 centers from 32 countries responded (58% response rate). Three main CPB machine platforms and four oxygenator types were

reported. Priming volumes varied substantially across centers, ranging from 75 mL to 450 mL. Packed red blood cells were incorporated into the

CPB prime in 58 centers (82%), while plasma products were used in 37 centers (52%). Coagulation factor concentrates were available in nearly

half of the responding centers, and 64% reported that their use did not require hematology approval. Point-of-care coagulation testing was used

to guide intraoperative hemostasis management in 86% of centers, although device availability and turnaround times varied widely. These results

provide a contemporary snapshot and highlight substantial heterogeneity across European neonatal cardiac surgery programs in CPB priming

strategies, blood product availability, and perioperative hemostasis management. While many centers have adopted point-of-care-guided PBM

approaches and targeted factor replacement strategies, considerable variability persists in circuit configuration, priming volume, and transfusion

resources. These findings highlight opportunities for collaborative research and for developing consensus-driven PBM frameworks to optimize

neonatal CPB and perioperative hemostasis management.

� 2026 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/)
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NEONATAL SURGERY FOR CONGENITAL HEART

disease has the highest risk of mortality compared with other

age subgroups and has the highest mean length of stay, while

30-day mortality has been decreasing in the past 25 years,

according to the European Congenital Heart Surgeons Associ-

ation database report.1
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Across Europe, neonatal cardiac surgery is organized differ-

ently across various healthcare system designs that reflect the

federal structures of European Union (EU) member countries.

Some EU countries have chosen to centralize neonatal cardiac

surgery care, while others rely on more decentralized organiza-

tions, often related to population density or geographical
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Table 1

Key findings of the European Neonatal CPB Survey

Domain Main Finding

CPB machines 3 dominant models across Europe

Oxygenators 4 main devices reported

Priming volume 75-450 mL

RBCs in prime 82% of centers

Plasma products 41%

Fibrinogen concentrate 89% availability

POC testing 86% of centers

Abbreviations: CPB, cardiopulmonary bypass; POC, point-of-care; RBC, red

blood cell.
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circumstances. For example, Sweden centralized pediatric car-

diac surgery from four centers to two centers in the 1990s.2

Despite increasing emphasis on patient blood management

strategies and technological advances in neonatal perfusion,

contemporary practice patterns across European congenital

cardiac programs remain poorly characterized.3-5 Due to dif-

ferences in healthcare systems, heterogeneity in clinical prac-

tice is observed across Europe.6

Considering these fundamental differences, it is intriguing

to observe the similarities shared within the field. Therefore,

the European Association for Cardiothoracic Anesthesia

(EACTAIC) Paediatric & Congenital Subcommittee collabo-

rated with the Hemostasis & Transfusion Subcommittee to

conduct a survey on the availability of blood products, coagu-

lation factors, and cardiopulmonary bypass (CPB) priming

protocols in neonatal cardiac surgery.

Methods

A prospective, 26-item, web-based cross-sectional survey

was created using Microsoft Forms (see Digital Supplement).

Single-choice, multiple-choice, and open-ended questions

were used.

All survey items were selected by the authors’ group based on

a review of the available literature regarding blood and coagula-

tion products, monitoring of coagulation, and treatment proto-

cols. The survey did not cover different intra- or postoperative

transfusion strategies. The survey did cover CPB priming and

observations from clinical practice as pediatric cardiac anes-

thesiologists. The survey was done in neonatal cardiac surgery.

Ethical approval was waived in accordance with Dutch and

European regulations. The survey was conducted from March

1, 2025, to June 30, 2025, using an online survey tool (Micro-

soft Forms). It was endorsed by the EACTAIC.

For this survey, “European” pediatric cardiac centers were

defined as those located in the 27 EU member states, the

United Kingdom (UK), nine EU candidate countries, and Swit-

zerland and Norway.

In the absence of a European authority that provides an

official registry on active pediatric cardiac surgery centers,

the authors primarily relied on EACTAIC�s Paediatric &

Congenital Subcommittee address list, which has been reg-

ularly updated and exchanges information about current

active neonatal cardiac surgery programs with the Euro-

pean Board of Cardiovascular Perfusion and the European

Congenital Heart Surgeons Association. A total of 122

centers were considered active at the time of survey prepa-

ration (Supplementary Table 1).

The lead pediatric cardiac anesthesiologist of these centers

was invited to participate in the survey by the chairs of the

EACTAIC Paediatric & Congenital Subcommittee via email

with the survey link and QR code on February 28, 2025.

Email reminders were sent to centers that did not respond

after 6 weeks, this time including surgeons and/or clinical per-

fusionists as recipients as well. Consent to participate was

obtained from participants by entering the survey’s question

section.
Statistics

Given the descriptive nature of the survey, no formal sam-

ple-size calculation or reliability and validity testing were per-

formed. For descriptive analysis, both relative and absolute

frequency, as well as median and average, were used. The sta-

tistical analysis was performed using IBM SPSS Statistics, ver-

sion 27.

Results

A total of 71 responses were received from the 122 cen-

ters initially contacted (58% response rate). Three centers

submitted their responses multiple times (Policlinico San

Donato Milan four times, T€ubingen two times, and Ancona

two times). Multiple entries were screened by the authors’

group, and agreement was reached on which entries were

suitable for data clearance to produce one dataset per

included center in the analysis. Key findings are summa-

rized in Table 1.

Type and Manufacturer of CPB Machine, Tubing, and

Oxygenator

Three models of CPB machines were identified as the most

frequently used in neonatal care across Europe: LivaNova

“S5,” LivaNova “Essenz,” and Spectrum Medical “Quantum”

(Table 2).

Data on tubing systems were reported most inconsistently.

Many institutions do not use "single-vendor" circuits, instead

opting to combine different manufacturers or state

“customized” (Supplementary Table 2).

“Capiox FX5” (Terumo), “D100 Kids” (LivaNova), and

“Quadrox i” (Getinge) were the most reported oxygenators,

with “Affinitie Pixie” (Medtronic) only named by two centers

(Table 2).

Volume of CPB Circuit System and Priming Constituents

A significant variation in CPB circuit volume was observed

across all participating centers. Conveyed volumes range

between 75 mL (reported by one center) and 450 mL, which

four centers report (Fig 1).



Table 2

CPB Machine and Oxygenator Used Across European Centers

CPB Machine Number of Centers % Oxygenator Number of Centers %

S5 43 61 FX05 39 55

LivaNova 11 15 D100 17 24

Quantum 6 8 Quadrox-i 6 8

Essenz 4 6 D100, FX05 3 4

St€ockert 2 3 FX05, Quadrox-i, D101 2 3

S5 and Essenz 1 1 FX05, D100 1 1

S5, Essenz, HL20 1 1 Affinity Pixie 1 1

Maquet 1 1 D100, FX05, Affinity Pixie 1 1

Roller and Maquet 1 1 N/A 1 1

N/A 1 1 Total 71

Total 71

Types of CPB machines and oxygenators reported by centers, sorted by country and city. Due to different distributional names for the same CPB machine and

oxygenator across European countries for the “St€ockert Model S5,” the acronym “S5” is used in the table for readability, “Essenz” for LivaNova Essenz, and

“Quantum” for the Spectrum Medical Quantum CPB machine. Some centers provided only the manufacturer (eg, “St€ockert”) or the model (eg, “HL20”) of the

CPB machine.

“D100” refers to “LivaNova KIDS D100� oxygenator.” “Quadrox-I” refers to “Maquet Quadrox-i Neonatal oxygenator.” “FX05” refers to “CAPIOX� FX05

Oxygenator” by Terumo. “Affinity Pixie” refers to “Medtronic Affinity Pixie� oxygenator.”

Abbreviations: CPB, cardiopulmonary bypass.

Fig 1. Each bar represents the CPB priming volume (in mL) reported by a center.

Priming volume is sorted from lowest to highest reported. One center did not provide a number for its priming volume.
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Nine crystalloid solutions were identified for priming the

CPB circuit, with Ringer’s, Plasmalyte and Jonosteril being

the most frequently used (Table 3). Three buffer solutions

were added to the CPB system for priming, with sodium bicar-

bonate (n = 41) being the most utilized, whereas three centers

add Tris-hydroxymethyl aminomethane and one center uses

Na2HPO4. Gelatine solution (n = 4) and a Hetastarch formula-

tion (n = 3) were used for priming in UK centers. Few centers

added antifibrinolytic agents (n = 5) or other drugs such as

methylprednisolone (n = 6), antibiotics, furosemide, or fenta-

nyl to the priming solution.

Blood Products Utilized for CPB Priming

Red blood cells (RBCs) were added to the prime in 58 cen-

ters (82%), whereas 29 centers (41%) added fresh frozen
plasma (FFP) and 9 centers (13%) added solvent detergent

plasma (SDP). SDP is a pharmaceutical product available in

the EU with standardized content of clotting factors, devoid of

antibodies implicated in transfusion-related acute lung injury

pathogenesis, and with a very high level of decontamination

from transfusion-transmissible infectious agents.7 Only one

center used no blood products at all for priming.

Regarding the age of blood products, there was considerable

variability in defining acceptance limits for RBCs, and 38% of

centers had not defined a limit (Fig 2).

Minimum Hematocrit and/or Hemoglobin Level Accepted on

Bypass and/or DO2 Level

Hematocrit or hemoglobin levels during bypass, or DO2 tar-

gets, were reported inconsistently by the participating centers.



Table 3

Priming Constituents

Electrolyte Solution n (%) Colloids n (%) Buffer n (%)

Ringer 10 14 Gelafundin 4 6 NaHCO3 41 58

Plasmalyte 9 13 Hetastarch 3 4 THAM 3 4

Jonosteril 5 7 Na₂HPO₄ 1 1

Sterofundin 4 6

Duosol 3 4

Ionolyte 3 4

Isolyte S 1 1 Albumin 36 51 Heparin 47 66

Hemosol 1 1 Mannitol 29 41

Isofundine 1 1

Elektrolytes Antifibrinolytics Other

Calcium 22 31 TXA 5 7 Ascorbic acid 1 1

Magnesium 3 4 Aprotinin 1 1 Fentanyl 1 1

Reidratante III 1 1 Furosemide 1 1

Methyl-prednisolon 6 8

RBCs 58 82

FFP 29 41

SD-plasma 8 11

Priming constituents reported in number (n) and percentage (%).

Nine crystalloid solutions can be identified for priming the CPB circuit, with Ringer’s, Plasmalyte and Jonosteril being the most frequently used.

Abbreviations: FFP, fresh frozen plasma; RBC, red blood cell; SD, solvent detergent; THAM, Tris-hydroxymethyl aminomethane; TXA, tranexamic acid.
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A total of 26 centers provide a DO2 target level, while hemato-

crit (n = 28) or hemoglobin targets (n = 49) appeared the most

predominantly measured (Fig 3). The minimum hematocrit

level at weaning from bypass was reported by 46 centers: 29

provided a hemoglobin target and 13 a DO2 target (Fig 4). In

56 centers, different transfusion triggers were reported for cya-

notic and noncyanotic patients, whereas 15 centers did not

report different triggers.

Blood Bank Location and Supply

Among the 71 participating centers, the majority (69/71,

97.2%) reported that the institutional blood bank was located

in the same hospital building as the operating rooms (Table 4).
Fig 2. Age of red blood cells (RBCs) accepted for transfusion. A total of 38%

of centers did not have a defined RBC age limit for transfusion in neonatal car-

diac surgery.
Only two centers (2.8%) indicated that their blood bank was

located elsewhere within the same city. Regarding supply

structure, 40 centers (56.3%) reported that their blood bank

served their hospital exclusively, while 31 centers (43.7%)

indicated that their supplier provided blood products to addi-

tional regional healthcare facilities.

Availability of Blood Products for Intraoperative Use

All centers reported availability of RBCs for intraoperative

transfusion. FFP was available in 60 centers (84.5%), while 10

centers (14.1%) reported no FFP use, and 1 center (1.4%) did

not respond. Nearly all centers that lacked FFP (9 of 10)

reported access to SDP, suggesting a deliberate institutional

strategy to avoid FFP, particularly in neonatal cardiac surgery.

Overall, SDP was available in 30 centers (42.3%), absent in 40

(56.3%), and not reported in 1 (1.4%).

Thrombocyte product availability showed marked variabil-

ity. Single-donor (SD) platelet concentrates were available in

26 centers (36.6%), pooled five-donor (P5D) platelets were

available in 22 centers (31.0%), and both SD and P5D platelets

were available in 20 centers (28.2%). Two centers (2.8%)

reported not using platelet products intraoperatively, while 1

center did not respond. Prothrombin complex concentrate was

reported to be available at 60 centers (84.5%) and unavailable

at 10 (14.1%), with 1 nonresponse.

Fibrinogen concentrate was the most consistently available

hemostatic product, reported in 63 centers (88.7%). Factor

XIII (FXIII) concentrate was available in 27 centers (38.0%),

while recombinant activated factor VII (FVIIa) was reported

in 10 centers (14.1%), 1 of which required hematology



Fig 3. Histogram of minimum hematocrit (HCT) on cardiopulmonary bypass (CPB).

A total of 50 of the 71 participating centers reported target values for HCT on CPB.
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approval prior to use. Antithrombin was available in 57 centers

(80.3%). Cryoprecipitate was available in 21 centers (29.6%)

and absent in 50 centers (70.4%). Three centers reported

access to FXIII alone, and two centers reported combined

FVIII and FXIII concentrates. FVIII concentrate was available

in only 5 centers (7.0%).

Delivery times for blood products varied across institutions:

Median delivery times for RBCs were reported as 5-10 minutes

(interquartile range [IQR] <5 minutes to 15-20 minutes), for

plasma 20-25 minutes (IQR 10-15 minutes to >30 minutes),

and 10-15 minutes for thrombocyte products (IQR

5-10 minutes to 15-20 minutes). Fibrinogen and prothrombin

complex concentrate were available more quickly (median
Fig 4. Histogram of minimum hematocrit (HCT) when weaning from cardiopulmo

report target values for HCT when weaning from CPB.
<5 minutes, IQR <5 minutes, 5-10 minutes, respectively)

than eptacogalpha (Median 5-10 minutes, IQR 5-10 minutes to

25-30 minutes) and cryoprecipitate (Median 25-30 minutes,

IQR 5-10 minutes to >30 minutes).

Institutional Protocols and Oversight

Institutional transfusion protocols were reported by 51 cen-

ters (71.8%), while 20 centers (28.2%) lacked such policies

(Table 4). Similarly, 44 centers (62.0%) reported a formal

institutional protocol for coagulation management, and 27 cen-

ters (38.0%) did not (Table 4). Hematology approval for the

use of certain blood products or factor concentrates was
nary bypass (CPB). A total of 46 centers of the 71 participating in the survey



Table 4

Survey Questions on Blood Product Availability and Patient Blood Manage-

ment—Abridged Questions With Summary of Responses

Variable Response n (%)

Location of blood bank Within hospital (with OR) 69 97

Same city as hospital 2 3

Supplying blood bank Sole supplier 40 56

Supplies other facilities 31 44

Blood products intraoperatively RBC available 71 100

FFP available Yes 60 85

No 10 14

No answer 1 1

SDP available Yes 30 42

No 40 56

No answer 1 1

Thrombocyte products SD 26 37

P5D 22 31

Both 20 28

Do not use 2 3

No answer 1 1

PCC available Yes 60 85

No 10 14

No answer 1 1

Fibrinogen available Yes 63 89

No 7 10

No answer 1 1

FXIII available Yes 27 38

No 43 61

No answer 1 1

FVIIa available Yes 10 14

No 60 85

No answer 1 1

AT available Yes 57 80

No 13 18

No answer 1 1

Cryoprecipitate available Yes 21 30

No 20 70

FXIII used instead 3 4

FVIII available Yes 5 7

No 65 92

No answer 1 1

Institutional transfusion protocol Yes 51 72

No 20 28

Coagulation management

protocol

Yes 44 62

No 27 38

Coagulation management

strategy

POC/intraoperative lab 61 86

Lab outside OR 9 13

No response 1 1

POC device availability In OR/next door 50 70

Outside OR 20 28

No answer 1 1

POC turnaround time Instant/live 6 8

<5 min 3 4

<10 min 19 27

<15 min 18 25

<20 min 10 14

<25 min 11 15

<30 min 8 11

<40 min 1 1

<60 min 1 1

No answer 4 6

Hematology approval for factors Yes 8 11

No 8 11

(continued)

Table 4 (continued )

Variable Response n (%)

Depends on product 15 21

POC results accessible to other

specialties

Yes 50 70

No 18 25

No answer 3 4

All centers reported availability of RBCs for intraoperative transfusion.

Institutional transfusion protocols were reported by 51 centers (72%).

Coagulation management was primarily guided by POC testing or

intraoperative laboratory parameters in 61 centers (86%).

Abbreviations: AT, antithrombin; FFP, fresh frozen plasma; OR, operating

room; PCC, prothrombin complex concentrate; POC, point-of-care; RBC, red

blood cells; SDP, solvent detergent plasma.
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required in 8 centers (11.3%), not required in 8 centers

(11.3%), and conditional, depending on the product, in 15 cen-

ters (21.1%).

Coagulation Management Practices and Point-of-Care

Testing

Coagulation management was primarily guided by point-of-

care (POC) testing or intraoperative laboratory parameters in

61 centers (85.9%), whereas 9 centers (12.7%) relied solely on

conventional laboratory parameters processed outside the

operating room. One center (1.4%) did not respond (Table 4).

POC testing devices were readily accessible in most institu-

tions. Fifty centers (70.4%) reported having POC analyzers in

or adjacent to the operating room, while twenty centers

(28.2%) indicated that samples needed to be sent to another

location for testing. One center (1.4%) did not respond.

Turnaround Time for POC Testing and Data Accessibility

Turnaround time for POC results varied substantially among

institutions. Six centers (8.5%) reported live or instantaneous

result display, and three centers (4.2%) received results within

5 minutes. Nineteen centers (26.8%) obtained results within

10 minutes, 18 centers (25.4%) within 15 minutes, and 10 cen-

ters (14.1%) within 20 minutes. One center each reported

results within 25 minutes (1.4%), 40 minutes (1.4%), and

60 minutes (1.4%), while eight centers (11.3%) indicated a 30-

minute delay. Four centers (5.6%) did not provide a response.

Access to POC results also differed across institutions.

Fifty centers (70.4%) reported that POC results were inte-

grated into the central laboratory reporting system, thereby

making them accessible to all clinical specialties via the

electronic patient record. In contrast, 18 centers (25.4%)

reported standalone, printed result formats that were not

electronically integrated, and three centers (4.2%) selected

“other” or did not specify.

Discussion

The present survey provides a contemporary overview of

CPB priming practices and perioperative hemostasis
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management in neonatal cardiac surgery across Europe. With

responses from 71 centers in 32 countries, representing

approximately 58% of identified active European neonatal car-

diac surgery programs, this study offers one of the most com-

prehensive snapshots of current practice patterns in this highly

specialized field. The most striking finding of the survey is the

marked heterogeneity in CPB circuit configuration, priming

composition, and blood management strategies.

Priming volumes ranged from 75 mL to 450 mL, reflecting

substantial differences in circuit design, institutional practices,

and local technological resources. Ultra-low-volume CPB cir-

cuits with priming volumes below 100 mL have been previ-

ously described and applied in neonatal cardiac surgery.3,8-11

Boettcher and colleagues reported the successful routine

implementation of bloodless priming strategies using circuits

with priming volumes of approximately 75 mL, demonstrating

the feasibility of minimizing hemodilution during neonatal

CPB.8 While the miniaturization of CPB circuits has long been

recognized as a critical strategy to reduce hemodilution and

transfusion requirements in neonates, the variability observed

in the present survey suggests that implementation of ultra-

low-volume circuits remains uneven across institutions.

The observed heterogeneity likely reflects several interact-

ing factors, as has recently been described in pediatric cardiac

transplantation.12 Practice variability is also closely tied to the

perfusion technology accessible to a given center. The range

of commercially available pediatric-specific CPB platforms

and oxygenators is narrow,3,10 and the choice of circuit com-

ponents has direct consequences for priming volume, hemodi-

lution, and transfusion exposure.

Centers with access to ultra-low-volume circuits and small-

volume oxygenators have been able to implement bloodless or

near-bloodless priming strategies in neonates,9 whereas cen-

ters relying on circuits with larger residual volumes remain

dependent on RBC incorporation into the prime to maintain

oxygen-carrying capacity. Superimposed on these technical

factors, national regulatory13,14 and procurement environments

shape which blood components, factor concentrates, and plate-

let products are actually available in any given operating

room: differences in national blood-establishment regulation,

hospital formulary policy, and governance rules around hema-

tology approval for off-label or pharmacy-controlled hemo-

static agents all plausibly contribute to the heterogeneity

observed.15,16

Despite the variability in priming volumes and constitu-

ents, certain patterns emerged across centers. Crystalloid

priming solutions, such as Ringer’s solution and Plasma-

lyte, were the most frequently reported base solutions,

while packed RBCs were incorporated into the prime at

most centers. This finding reflects the persistent challenge

of maintaining adequate oxygen-carrying capacity during

neonatal CPB, given the limited circulating blood volume

and the unavoidable hemodilution introduced by extracor-

poreal circulation.4,17-19

Another notable finding of the survey was the widespread

availability of coagulation factor concentrates, particularly

fibrinogen concentrate and prothrombin complex concentrate,
as well as SDP. SDP is a pooled plasma product that undergoes

viral inactivation through solvent-detergent treatment. Com-

pared with FFP, SDP provides more standardized coagulation

factor concentrations and has been associated with a reduced

risk of transfusion-related acute lung injury and pathogen

transmission.7 This observation reflects a broader shift toward

targeted factor-based hemostatic therapy in pediatric cardiac

surgery. Compared with traditional plasma-based transfusion

strategies, factor concentrates allow rapid correction of spe-

cific coagulation deficiencies with substantially lower volume

exposure, which is particularly advantageous in neonatal

patients.

In parallel with this evolution in hemostatic therapy, the sur-

vey demonstrated widespread adoption of POC coagulation

testing, with the majority of centers reporting the availability

of intraoperative viscoelastic or rapid coagulation testing plat-

forms. Such technologies have become central components of

contemporary patient blood management strategies, enabling

individualized and timely correction of coagulopathy during

complex cardiac procedures.

The current findings align with previous reports describing

substantial variability in perfusion and transfusion practices in

congenital cardiac surgery. Reagor and colleagues previously

reported significant heterogeneity in perfusion strategies across

North American congenital heart programs, particularly

regarding circuit configuration, priming composition, and

transfusion strategies.20 The present study extends these obser-

vations to the European context, suggesting that variability in

practice in neonatal CPB management persists across different

healthcare systems.

An additional issue highlighted by this survey is the limited

number of manufacturers supplying neonatal CPB equipment.

While most centers rely on a small number of commercially

available CPB platforms and oxygenators, many programs

employ customized circuit configurations to achieve accept-

able priming volumes. The limited number of manufacturers

supplying neonatal CPB equipment reflects a broader struc-

tural challenge in pediatric medical device development.

Potential strategies to address this issue may include collabora-

tive European procurement programs, regulatory incentives to

stimulate pediatric device innovation, and stronger partner-

ships between academic clinical networks and industry to sup-

port the development of ultra-low-volume perfusion

technologies.

Limitations

Several limitations of this survey should be acknowledged.

First, the survey focused primarily on the composition of CPB

priming and the availability of blood products rather than on

detailed intraoperative perfusion management strategies.

Important aspects of neonatal CPB management, including

temperature targets, acid-base management strategies (pH-stat

v alpha-stat), ultrafiltration practices, and timing of transfusion

during bypass, were not captured. Second, the survey evalu-

ated the availability of blood products rather than actual trans-

fusion utilization and therefore cannot provide conclusions
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regarding overall transfusion exposure in neonatal cardiac sur-

gery. Preoperative, intraoperative, and postoperative transfu-

sion practices were not assessed. Finally, as with any

voluntary survey, response bias is possible, although the rela-

tively high response rate strengthens the representativeness of

the findings.

Despite these limitations, the survey provides valuable

insight into contemporary practice patterns across European

neonatal cardiac surgery programs. The findings underscore

the considerable diversity of current approaches to CPB prim-

ing and perioperative hemostasis management, highlighting

potential opportunities for collaborative research and the

development of consensus-driven guidelines. As neonatal car-

diac surgery continues to evolve toward increasingly individu-

alized and physiologically guided perfusion strategies, further

multicenter studies will be essential to determine which

approaches provide the best clinical outcomes.
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