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Purpose: Cerebrovascular autoregulation (CVA) is a homoeostatic regulatory function to maintain constant cerebral blood flow (CBF) 
despite changes in systemic blood pressure. The CVA-based optimal mean arterial pressure (MAPopt) refers to the MAP level at which 
the CVA mechanism reaches its lowest degree of pressure passiveness, allowing for optimal autoregulation. This study aimed to 
determine MAPopt by analyzing existing CVA data from patients undergoing non-cardiac surgery.
Methods: This single-center investigation is a secondary analysis of prospectively recorded CVA data of patients undergoing 
oncologic prostate surgery. Intraoperative CVA was assessed using the cerebral oxygenation index (COx) derived from the simulta-
neous measurement of MAP and regional cerebral oxygen saturation (rSO2). Patient-specific MAPopt values were calculated using 
a second-order polynomial formula, in which the MAP related to the lowest COx was considered to be the intraoperative MAPopt.
Results: A total of 180 patients were enrolled into the study. The average age was 63 years, 83.9% of patients had no or mild systemic 
disease. MAPopt determination was feasible in 128 patients, while 52 patients exhibited no U-shaped correlation between MAP and 
COx. The average intraoperative MAPopt was 81.7 mmHg ranging from 60.2 to 101.4 mmHg. The mean duration of intraoperative 
CVA measurement was 178 min.
Conclusion: This study demonstrates a wide range of individual intraoperative MAPopt values and underscores that CVA-based 
MAPopt during non-cardiac surgery may differ from commonly accepted intraoperative MAP thresholds in clinical practice (ie 
65 mmHg).
Keywords: cerebral autoregulation, optimal mean arterial pressure, limits of cerebral autoregulation, non-cardiac surgery, 
personalized arterial pressure management

Introduction
Cerebrovascular autoregulation (CVA) is a physiological regulatory system that maintains stable cerebral blood flow 
(CBF) and tissue perfusion by balancing fluctuations in cerebrovascular dynamics and mean arterial pressure (MAP).1 

CVA plays a critical role in various clinical scenarios, including perioperative and critical care settings. Autoregulatory 
dysfunction may lead to cerebral ischemia (hypoperfusion) during episodes of low CBF or vasogenic edema and 
hemorrhagic insults (hyperperfusion) during periods of elevated CBF.1 In addition, impaired CVA may aggravate primary 
and secondary brain injury.2

The CVA-based optimal mean arterial pressure (MAPopt) represents the blood pressure threshold at which the CVA 
mechanism achieves its minimal degree of pressure responsiveness.3,4 In other words, it is the ideal blood pressure level that 
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enables optimal CBF regulation through the cerebral vessels.5 One widely used approach to calculate MAPopt is employing 
a second-order polynomial formula, also referred to as a U-shaped curve.5 This formula generates a parabolic curve that 
effectively accommodates all the data points, with MAP on the X-axis and an index of CVA on the Y-axis. Consequently, 
the MAPopt is defined as the value on the X-axis corresponding to the lowest point of this parabolic curve.6

The lower (LLA) and upper limits of autoregulation (ULA) can be estimated from CVA monitoring:7 The LLA is 
defined as the minimum MAP value below which CBF decreases monotonically with decreases in MAP. It is the 
baseline threshold to maintain sufficient cerebral perfusion and effective autoregulatory mechanisms. On the other 
hand, the ULA refers to the maximum MAP value above which CBF increases in response to increases in MAP.7 The 
ULA serves as the ceiling threshold below which the cerebral blood vessels retain the ability to constrict and regulate 
CBF.7,8 MAP values below the LLA or above the ULA have been linked with adverse outcomes, such as delirium and 
acute kidney injury.9–11

Utilizing CVA-based MAPopt, ULA and LLA as individual target variables during surgical procedures holds promise 
in potentially improving patient outcomes. The impact of deviations below the CVA-based MAPopt on patient-centered 
outcomes, including mortality, acute kidney injury, and delirium, is currently being investigated and remains a subject of 
ongoing discussion.6,9,12,13 However, the body of evidence on this topic is limited and of varying quality due to the 
paucity of data and heterogeneous methodology, especially in non-cardiac surgery patients.14,15

The objective of this study is to provide additional evidence on the concept of MAPopt and the ULA and LLA in non- 
cardiac surgery. Our primary aim is to describe MAPopt and limits of CVA by analyzing prospectively collected CVA 
data from a well-defined and homogenous cohort of patients undergoing non-cardiac surgery. This study further sought to 
identify demographic and clinical variables associated with the magnitude of MAPopt.

Methods
Ethical Concerns
The original cohort study was performed at a high-volume prostate cancer clinic at the University Medical Center 
Hamburg-Eppendorf, Germany from January 2015 to March 2016. All investigations were approved under the ethical 
project identification code PV4782 by the local ethics committee at the Hamburg Chamber of Physicians. Written 
informed consent was obtained from all patients before participating in the study. The study was performed in accordance 
with the provisions and regulations of the Declaration of Helsinki.

Study Design and Population
This single-center investigation is a secondary analysis of data from a prospective observational study, performed by our 
research group, that intended to compare CVA between robot-assisted radical prostatectomy in Trendelenburg position 
and open retropubic radical prostatectomy in supine position.16 Together with data from two other cohorts, data from the 
original study had been used in a previous secondary analysis to investigate the association between impaired CVA and 
delayed neurocognitive recovery after non-cardiac surgery.17,18

Patients were chosen by convenience and included into the study based on the following inclusion criteria:

● Age ≥18 years,
● Scheduled for radical prostatectomy for prostate cancer,
● Fluent in German language.

Exclusion criteria were defined as:

● History of cerebrovascular or neurodegenerative disease,
● Other intracranial pathology,
● Inability or contraindication to measure invasive arterial pressure in the radial arteries (ie due to severe athero-

sclerosis or vascular anomalies).
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Anesthetic Procedures
The anesthesiologic management was performed as follows: Patients received 7.5 mg midazolam p. o. for premedication, 
provided there were no contraindications. Sufentanil (0.3–0.7 mg/kg), propofol (2–3 mg/kg), and rocuronium (0.5–0.6 mg/kg) 
were used for the induction of general anesthesia. The maintenance of anesthesia included either a continuous infusion of 
propofol at a rate of 5–7 mg/kg/h or sevoflurane at a concentration of 0.8–1.2 minimum alveolar concentration, along with 
sufentanil (0.1–0.2 mg/kg) and intermittent muscle relaxation with 0.15 mg/kg rocuronium at the discretion of the attending 
physician. Monitoring of anesthesia depth was performed by targeting a bispectral index of 30–40.

Invasive continuous arterial blood pressure monitoring was performed in all patients using an arterial catheter 
(Leader-Cath, VYGON GmbH & Co KG, Aachen, Germany or BD ™ FloSwitch, Becton Dickinson AG, Allschwil, 
Switzerland) in either left- or right-side radial artery.

Intraoperative hypotension (MAP < 65 mmHg or a decrease in MAP > 20% of baseline for more than 5 min) was 
managed by administering crystalloid fluids and/or a bolus of norepinephrine (5–10 μg), followed by a continuous 
infusion of norepinephrine in incremental doses. End-tidal carbon dioxide (CO2) levels were continuously monitored and 
maintained between 32 and 42 mmHg. The postoperative pain regimen involved the administration of piritramide, 
tramadol and metamizole at specific predefined time intervals, as previously described in detail.19

Cerebrovascular Autoregulation Monitoring
In our study, intraoperative CVA was continuously assessed using the time correlation method.20,21 CVA cannot be directly 
measured but can be calculated based on the moving Pearson correlation between rSO2 and MAP, resulting in a surrogate 
index, namely the cerebral oximetry index (COx). COx values range from −1 to 1 with values higher than 0 indicating 
impaired CVA. Negative values suggest that CBF surrogates change independently from MAP, reflecting intact CVA.21

In the present study, continuous non-invasive measurement of rSO2 was performed by near-infrared spectroscopy using 
the INVOS 5100c monitor with a resolution of 1 hz (INVOS™ 5100C Cerebral Oximeter, Medtronic GmbH, Meerbusch, 
Germany). Continuous arterial pressure signals were recorded at a higher sampling rate (100 hz) using a GE patient monitor 
(Patient Monitor B40, GE Healthcare Technologies Inc., Chicago, Illinois, USA) and were subsequently downsampled to 
ensure temporal alignment with the NIRS data. Signal synchronization was performed based on recorded timestamps. 
A moving linear correlation between MAP and rSO2 was computed using a sliding 300-second window updated every 
10 seconds (ICM +, Cambridge Enterprise Ltd, Cambridge, UK).22,23 This technique allowed for a real-time, non-invasive 
assessment of cerebral oxygenation, reducing the need for complex equipment or specialized skills required for methodologies 
such as transcranial Doppler (TCD). While TCD represents an alternative, well-established method for assessing cerebral 
blood flow velocity, it demands specific technical expertise and may not be applicable to all patients, particularly those with 
insufficient temporal bone windows. Additionally, the use of intraoperative electrosurgical devices and various low-frequency 
signals can introduce background noise, potentially compromising the accuracy of TCD measurements.

Optimal Mean Arterial Pressure Calculation
Individual MAPopt, LLA, and ULA values were determined utilizing the ICM+ software (ICM +, Cambridge Enterprise 
Ltd, Cambridge, UK). In order to ensure data quality, artifacts were eliminated by excluding MAP values that exceeded 
150 mmHg or fell below 30 mmHg, along with their corresponding COx values.24

A second-order polynomial formula was applied to determine the MAPopt based on COx values.5 In this approach, 
the MAP values were allocated to the X-axis in bins of 2 mmHg intervals, while the corresponding COx values were 
categorized and averaged for each MAP bin and subsequently placed on the Y-axis. The lowest point of this U-shaped 
curve, representing the MAP related to the best autoregulatory function, was considered to be the intraoperative MAPopt. 
The exclusion of cases without a U-shaped correlation was based on visual inspection within the ICM+ software. 
A figure illustrating the computation of MAPopt has been included in Supplementary Figure 1.

The corresponding MAP values at which the U-shaped COx curve intersected the defined threshold of 0.3 were 
identified as the LLA and ULA, respectively. These autoregulatory limits correspond to the range of the autoregulatory 
curve where CBF passively responds to changes in systemic blood pressure.25
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Statistical Analysis
The software used for all statistical analyses in this study was STATISTICA 13 (version 13.4.0, StatSoft, Tulsa, OK, USA).

Categorical values are presented as absolute numbers or percentages, while continuous variables are reported as mean ± 
standard deviation. Alternatively, if applicable, median and interquartile ranges are used to describe continuous variables.

The General Regression Model (GRM) in STATISTICA 13 software was employed to analyze the relationship 
between the dependent variable, intraoperative MAPopt, and a combination of continuous and categorical independent 
variables. The categorical variables were transformed into binary values (0 and 1) to accommodate the model. The GRM 
utilized a sigma-restricted parameterization, allowing for a comprehensive analysis of the association between the 
independent variables and MAPopt. The model estimated the ß (beta) coefficients, which represent the magnitude and 
direction of the relationship between each independent variable and MAPopt.

Results
Characteristics of the Study Population
Of 189 patients enrolled, six individuals were excluded due to unavailability of CVA data, while another three patients 
were excluded due to incomplete CVA datasets (Figure 1). A total of 180 patients, for which CVA data were available, 
were included for analysis in the present study.

The mean age of the study population was 63 ± 6.4 years. Their mean body mass index (BMI) was 27.1, and the 
majority of participants were classified as “healthy (I)” or with “mild systemic disease (II)” according to the American 
Society of Anesthesiologists physical status classification (83.9%) (Table 1). Preexisting conditions such as arterial 

Figure 1 Flow diagram of study exclusion and successful determination of MAPopt and LLA/ULA. 
Abbreviations: RP, radical prostatectomy; RRP, radical retropubic prostatectomy. *16.
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hypertension (50.6%), dyslipoproteinemia (27.8%), and obesity (24.4%) were prevalent among the participants. The 
majority of patients underwent robot-assisted radical prostatectomy (56.6%), while the remaining 43.4% underwent open 
retropubic radical prostatectomy. Detailed demographic and clinical characteristics are presented in Table 1.

Optimal Mean Arterial Pressure and Limits of Cerebrovascular Autoregulation
The duration of intraoperative CVA measurement was 178.3 min. The mean MAPopt was 81.7 mmHg, ranging from 60.2 
to 101.4 mmHg (Table 2). The median MAPopt value was calculated as 80.8 mmHg (interquartile range 
76.1–87.1 mmHg). The analysis of LLA and ULA values revealed a mean LLA of 71 mmHg and a mean ULA of 
93 mmHg (Table 2).

The distribution of all individually calculated MAPopt values for the 128 patients in whom MAPopt determination 
was feasible is displayed in Figures 2 (histogram) and Figure 3 (error bar plot with median and IQR). Intraoperative 
MAPopt values followed a normal distribution, as confirmed by visual inspection of the histogram and supported by the 
Kolmogorov–Smirnov test; a corresponding histogram has been added to Supplementary Figure 2.

Table 1 Demographic and Clinical 
Characteristics

Variable N = 180

Age [years] 63±6.4

Body mass index [kg/m²] 27.1±4

ASA physical status classification
I–II 151 (83.9%)

III–IV 29 (16.1%)

Comorbidities
Arterial hypertension 91 (50.6%)

Diabetes mellitus 9 (5%)

Dyslipoproteinemia 50 (27.8%)
Obesity 44 (24.4%)

Positive smoking status 23 (12.8%)

Medication history
ACE-inhibitor 34 (18.9%)

AT II antagonist 36 (20%)
Betablocker 43 (23.9%)

Lipid reducer 42 (23.3%)

Diuretics 24 (13.3%)

Perioperative parameters
RARP 102 (56.6%)
RRP 78 (43.4%)

Duration of surgery [min] 187±41

Estimated blood loss [mL] (n=170) 500 (50–800)
Administered fluids [mL] 2672±664

ΔHemoglobin [g/dl] 3.2±1.1

Notes: Clinical characteristics of the study population. 
Variables are given as relative numbers, as mean ± standard 
deviation or as median with interquartile range as appropriate. 
Abbreviations: ACE, angiotensin-converting enzyme; ASA, 
American Society of Anesthesiologists; AT II, angiotensin II; 
RARP, robot-assisted radical prostatectomy; RRP, open retro-
pubic radical prostatectomy; ΔHemoglobin, difference between 
preoperative and postoperative hemoglobin concentration.
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Multivariable Linear Regression
None of the independent variables, age, BMI, American Society of Anesthesiologists physical status classification, 
arterial hypertension, obesity, smoking status, or preexisting medication with angiotensin-converting enzyme inhibitors, 
angiotensin II antagonists, betablockers or diuretics were independently associated with intraoperative MAPopt in our 
study population (Table 3).

Discussion
The primary objective of this study was to investigate CVA-based MAPopt values and lower and upper limits of CVA 
during non-cardiac surgery. The main findings were (1) the average intraoperative MAPopt was 81.7 mmHg, (2) the 
mean LLA was 71 mmHg and the mean ULA was 93 mmHg. Clinically relevant baseline variables were not associated 
with MAPopt in the general linear regression model.

Substantial inter-individual variability was observed in autoregulatory metrics among patients undergoing non-cardiac 
surgery. The distribution of MAPopt values ranged from 60.2 to 101.4 mmHg with a standard deviation of 7.8 mmHg, 

Table 2 Optimal Mean Arterial Pressure and Limits of 
Cerebrovascular Autoregulation

MAPopt (n=128)

Mean ± standard deviation [mmHg] 81.7±7.8

Median (interquartile range) [mmHg] 80.8 (76.1–87.1)

Range [mmHg] 60.2–101.4
Duration of measurement [min] 178±39.5

LLA / ULA (n=102)

Mean LLA ± standard deviation [mmHg] 71±7.7
Median LLA (interquartile ranges) [mmHg] 70.8 (66–76.3)

LLA range [mmHg] 46.5–89.2

Mean ULA ± standard deviation [mmHg] 93±11.4
Median ULA (interquartile ranges) [mmHg] 92 (84.9–99.5)

ULA range [mmHg] 63.2–126.7

Duration of measurement [min] 178.3±41

Abbreviations: MAPopt, optimal mean arterial pressure based on the 
continuous assessment of cerebrovascular autoregulation (CVA); LLA, 
lower limit of CVA; ULA, upper limit of CVA.

Figure 2 Optimal mean arterial pressure based on the continuous assessment of cerebrovascular autoregulation (MAPopt) distribution for the entire cohort.
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while LLA values varied from 46.5 mmHg to 89.2 mmHg and ULA values ranged from 63.2 to 126.7 mmHg. These 
results emphasize that a patient-tailored approach to arterial pressure management might be beneficial during non-cardiac 
surgical procedures to optimize cerebral perfusion and to minimize the risk of neurological complications.

In clinical practice, a MAP of 65 mmHg has been commonly accepted as the lower threshold for intervention.26 

A recent consensus statement, however, recommended a minimum arterial pressure of 60 mmHg for at-risk patients.27 

Yet, a “one-size-fits-all” approach may not be appropriate for each patient. Therefore, individual pressure targets have 
been suggested to improve organ protection and postoperative outcomes.28–30 One approach to determine individualized 
pressure targets relies on the concept of CVA-based MAPopt.5 Here, the brain is considered as the index organ 
representing sufficient organ perfusion due to its high metabolic demand.31

Several studies have investigated intraoperative CVA-based MAPopt in patients undergoing cardiac surgery.3,6,13,32 

These studies consistently demonstrated a wide range of intraoperative MAPopt values between 71 and 87.3 mmHg that 
differed substantially from the commonly accepted intervention threshold of 65 mmHg and even more from the newly 

Figure 3 Violin plot for the optimal mean arterial pressure based on the continuous assessment of cerebrovascular autoregulation (MAPopt). The horizontal dashed line 
denotes the median MAPopt, while the horizontal dotted lines indicate 25th and 75th percentiles.

Table 3 General Linear Model for the Association with Optimal Mean Arterial 
Pressure

Variable Parameter Estimate  
(Beta Coefficient)

95% CI P-value

Age −0.09 −0.28–0.11 0.3786

BMI 0.14 −0.18–0.46 0.3835
ASA physical status ≥ III (reference: I–II) 0 −0.22–0.21 0.9783

Arterial hypertension 0.03 −0.27–0.34 0.8267

Diabetes mellitus 0 −0.2–0.21 0.9680
Dyslipoproteinemia −0.18 −0.38–0.03 0.0932

Obesity −0.01 −0.32–0.3 0.9589

Smoking status 0.01 −0.18–0.2 0.9412
ACE-inhibitor 0.08 −0.19–0.34 0.5803

AT II antagonist −0.12 −0.38–0.14 0.3753

Betablocker 0.13 −0.09–0.36 0.2403
Diuretics −0.02 −0.24–0.2 0.8414

Abbreviations: BMI, body mass index; ASA, American Society of Anesthesiologists; ACE, angiotensin- 
converting enzyme; AT II, angiotensin II.
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proposed value of 60 mmHg.26,27 In line with previous investigations, the present results underscore that the CVA-based 
MAPopt during non-cardiac surgery may differ from the clinically accepted intraoperative MAP thresholds.

The ULA and LLA values provide crucial information regarding the upper and lower bounds within which CVA 
remains effective. Under normal physiological circumstances, CBF remains sufficient within a prefusion pressure 
between 60 and 150 mmHg.1 A perfusion pressure outside the autoregulatory plateau results in impaired CVA.20 As 
a consequence, CBF becomes pressure passive and ultimately, correlates with MAP in a linear pressure-flow relationship. 
This may result in cerebral ischemia due to hypoperfusion or cerebral edema resulting from hyperperfusion.20 Compared 
with previous reports of ULA and LLA, this study identified narrower autoregulation limits of 71 to 93 mmHg.3,33 This 
discrepancy might be attributable to several factors: first, the original concept of CVA with the sinusoid Lassen curve has 
been challenged repeatedly, since the autoregulatory plateau and its limits underlie a high inter- and intraindividual 
variation.34,35 Second, anesthetics may have a differential impact on CVA.33,36,37 While a left shift of autoregulatory 
limits has been described under the influence of propofol, sevoflurane has been reported to narrow the autoregulatory 
plateau, potentially rendering the cerebral perfusion more vulnerable to fluctuations in systemic blood pressure.33,36 Our 
results are consistent with previous reports in patients undergoing surgery with general anesthesia.33 Thus, our findings 
corroborate the assumption that the traditional limits of CVA are subject to substantial interindividual and intraindividual 
variation.38 As a consequence, CBF may be more susceptible to fluctuations of the cerebral perfusion pressure under the 
influence of anesthetic medication.37 It is crucial to acknowledge the inherent limitations of correlation-based indices of 
cerebrovascular autoregulation, particularly within the context of general anesthesia. Anesthetic agents can significantly 
alter autonomic control mechanisms, including the baroreflex and Cushing reflex, which may lead to changes in 
cerebrovascular dynamics that could compromise the validity of correlation-based autoregulatory markers.39 Moreover, 
the reliability of correlation-based indices has been debated, as their variable accuracy and precision may undermine their 
utility in classifying impaired cerebral autoregulation in healthy adults.40 These considerations should be taken into 
account when interpreting the results of our study.

Targeting patient-specific CVA-based MAPopt values and autoregulation limits during non-cardiac surgery may offer 
advantages in the perioperative care of older adults. By maintaining MAP within the optimal range, the incidence of 
postoperative neurological complications, such as delirium and cognitive decline, as well as end-organ damage, such as 
acute kidney injury, may potentially be reduced.3,10,13,41 Of note, individualized CVA-guided hemodynamic management 
may be particularly valuable in older adults with increased vascular stiffness, a right shift of the autoregulation curve, and 
impaired autoregulatory capacity. However, the monitoring of individual CVA metrics requires specialized equipment 
and technical expertise.

In this study, cerebrovascular autoregulation was assessed using NIRS, a non-invasive technique that provides real-time 
monitoring of regional cerebral oxygen saturation (rSO2). NIRS-based indices have been demonstrated to correlate with 
cerebral perfusion and have been used to assess autoregulation in various settings.42,43 While TCD remains a widely used 
technique for cerebral autoregulation assessment by measuring cerebral blood flow velocity (CBFV), its intraoperative 
application is limited due to technical challenges such as the need for specialized expertise, susceptibility to signal interference 
from electrosurgical devices, and difficulties in obtaining adequate insonation windows.44,45 However, given the differences in 
the physiological parameters measured by TCD and NIRS, future studies comparing both modalities in order to determine 
CVA-based MAPopt in surgical patients would help to further clarify their respective advantages and limitations.

Limitations
Despite valuable insights into individual CVA patterns during non-cardiac surgery provided by this study, several limitations 
should be acknowledged. First, this study was not primarily designed for the analysis of MAPopt and limits of CVA, but 
represents a secondary analysis of existing data, which may have introduced potential constraints related to data availability, 
completeness, and the inability to control for certain confounding variables during data collection. It may have also 
contributed to the large number of patients, in which MAPopt and LLA/ULA calculation was not feasible. Second, we 
did not investigate patient-centered outcomes, such as perioperative neurocognitive disorders or mortality. In order to 
conclude a potentially beneficial effect of targeting MAP based on autoregulation variables during non-cardiac surgery, 
further investigations are necessary. Future studies should aim to assess the long-term implications of targeting individualized 
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MAPopt values and/or MAP within the auto-regulatory range during non-cardiac surgery. Evaluating patient-centered 
outcomes, such as postoperative cognitive function and neurological recovery, may underscore the clinical significance of 
CVA-guided MAP management. Third, we used the polynomial derivation method to determine MAPopt, which is 
considered as more objective compared with using the nadir, ie the MAP at the lowest cerebral autoregulation index.5 

Yet, the latter allows for MAPopt determination in a higher number of samples. Additionally, the Trendelenburg positioning 
used in a subset of patients may have influenced cerebrovascular dynamics as head-down tilt can increase intracranial 
pressure and alter baroreceptor function. Specifically, Trendelenburg positioning has been suggested to unload the baroreflex, 
which could, in turn, modify cerebral autoregulation.46 However, previous analyses in the same cohort did not indicate 
a significant impact on cerebrovascular autoregulation, suggesting that this effect may be limited in this specific population.16 

Finally, our study cohort consisted exclusively of male individuals undergoing prostate surgery, which may limit the 
generalizability of our findings to broader surgical populations, particularly female patients who may exhibit different 
autoregulatory responses. Future studies should aim to validate these findings in more diverse cohorts.

Conclusion
The novelty of our findings lies in the simultaneous determination of MAPopt and CVA limits in a homogenous cohort of 
elderly male patients undergoing prostatectomy. Additionally, this is the first study to identify factors associated with the 
magnitude of MAPopt. In contrast to previous studies of our research group, we did not focus on CVA impairment, but 
rather aimed to determine CVA-based, critical thresholds of cerebral blood flow.16,17

In conclusion, the current study contributes to the body of evidence on CVA-based optimal MAP values and 
autoregulation limits in non-cardiac surgery patients. The observed interindividual variability underscores the potential 
importance of individualized arterial pressure management to optimize CBF and to reduce the risk of perioperative 
neurocognitive disorders. Implementing patient-specific CVA-based MAP targets may hold promise in improving patient 
outcomes and merits further investigation in larger prospective studies.
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