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Introduction:

This study examines cerebral autoregulation (CA) hysteresis, focusing on how arterial blood pressure (ABP)
direction, rate, and range affect it. CA stabilizes cerebral blood flow (CBF) despite ABP changes, and its

impai rment worsens prognosis. Recent (unpublished) findings suggest hysteresisin the pressure—flow
relationship (CA curve), where the CBF response depends on the direction of ABP change rather than following
asinglereversible path.

M ethods:

Cerebral hemodynamic parameters were measured using functional ultrasound (fUS) through a craniotomy on
intact durain anesthetized 6-week-old piglets. Simultaneous recordings of ABP, intracranial pressure, and laser
Doppler flowmetry (LDF) were obtained, alongside direct measurements of red blood cell (RBC) flux in pia
arterioles by intravital microscopy viaa separate cranial window. ABP was manipul ated pharmacol ogically
through intravenous titrations of norepinephrine (n=3) or nicardipine (n=1).

Results:

Our preliminary findings show that during progressive hypertension up to 150 mmHg, the cerebral pressure-flow
pathway follows the typical Lassen curve. However, during the return to baseline, CBF remains at high levels
regardless of falling CPP (Fig. 1a). Likewise, returning from severe hypotension (10 mmHg) causes hysteresis:
delayed cerebral reperfusion isfollowed by an overcompensation in CBF increase from the lower CA limit on (35
mmHg) (Fig. 1a, green curve). Conversely, when ABP fluctuations remain within active CA (40-100 mmHg),
hysteresisislimited (Fig. 1b). Findings were similar for CBF assessment by fUS, LDF, and RBC flux.
Conclusion:

Our findings establish adifferential CA pattern depending on the direction of ABP change (from/towards
baseline) and on changes within/outside active CA range. The discovery of hysteresisin CA may have clinical
implications, as CPP monitoring may indicate a safe CA range, whilein reality, CA could still beimpaired.
Therefore, unrecognized periods of hyperaemia or ischemia could result.
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Figure 1. Preliminary results showing CBF hysteresis during ABP changes. CBF monitoring in piglets undergoing
pharmacological ABP manipulation. Example data of piglets undergoing ABP manipulation up to min and max ABP (a)
and within the active CA zone (b). The solid lines represent CBF during the initial ABP change, and the dashed lines
represent the hysteretic return of CBF to baseline.



