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Methods
General management

All aneurysms were treated under general anesthesia [1]. Induction of anesthesia was
performed with propofol by setting the target concentration to 3 ug/mL using a target-controlled
infusion system, followed by remifentanil. Tracheal intubation was facilitated by vecuronium and
immediately after the induction of anesthesia, a 7 Fr. central venous catheter was inserted into the
femoral vein for fluid and drug administration. Anesthesia was maintained with continuous
infusion of remifentanil and propofol. During this period, patients were maintained with an
intravenous crystalloid infusion of 1-2 mL/kg/h to maintain euvolemia based on the fluid balance,
calculated from the difference between total water intake and loss at least every 30-min by an
anesthesiologist. Postoperatively, all patients were transferred to the intensive care unit after
confirmation of spontaneous ventilation. Tracheal extubation was performed when body
temperature was > 36°C, breathing was spontaneous with adequate blood gas variables, and
hemodynamics were stable.

For postoperative fluid management, the patients received a baseline crystalloid infusion of
1,500-3,000 mL/d and supplemental fluid/drug administration up to day 14, in accordance with
PiCCO™-guided fluid therapy [2-6]. They were rested in bed without sedation and with
intravenous fluids and oral food intake if possible. Intracranial hypertension was treated with
cerebrospinal drainage. Hyponatremia (defined as a serum sodium level of < 135 mEqg/L for at
least 2 consecutive days) was corrected by adding an ampule(s) of 10% NaCl (20 mL) to the main
fluid bag. If hyponatremia persisted, fludrocortisone (0.3 mg/d) was given as necessary [7].
Blood transfusion was performed only when the hematocrit level was < 30%. Patients received a
bolus injection of nicardipine if the systolic blood pressure increased to > 180 mmHg.
Nimodipine was not used as this drug is unavailable in Japan. Fasudil hydrochloride was

administered three times a day as an intravenous dose of 30 mg at each administration [8].



Single-indicator transpulmonary thermodilution technique using PiCCO™ system

The single-indicator transpulmonary thermodilution system incorporated into the PiCCO ™plus
monitor (version 6.0; Pulsion Medical Systems, Munich, Germany) measures the change in
temperature over time induced by a bolus injection of cold saline.[9] A thermistor-tipped arterial
PicCO™ catheter (Pulsiocath: 4 Fr, 16 cm, P\VV2014L16; Pulsion Medical Systems) was inserted
into the brachial artery and connected to the PICCO™ monitor in the intensive care unit ICU
immediately after surgery. PiICCO™ measurements were obtained by triplicate injections of
15-mL boluses of ice-cold saline via the central venous line. Based on the thermodilution curve,
the PICCO™ system calculated the cardiac output (CO) using the modified Stewart—Hamilton
equation, the mean transit time, and the exponential downslope time of the curve. Intrathoracic
thermal volume was calculated as the product of CO and mean transit time, pulmonary thermal
volume was calculated as the product of CO and exponential downslope time, and stroke volume
was calculated as CO divided by heart rate. Global end-diastolic volume (GEDV) was calculated
as the difference between intrathoracic thermal volume and pulmonary thermal volume,
representing the volume of blood in the four heart chambers. Cardiac function index (CFI) was
defined as the ratio of CO to GEDV. Extravascular lung water (EVLW) was calculated from
GEDV wusing an algorithm established from data obtained from earlier double-indicator

transpulmonary thermodilution using indocyanine green [9].

The PiCCOT™ system operates in such a way that every time a thermodilution injection is
performed, the pulse contour analysis is automatically and immediately self-calibrating from the
shape of the arterial pressure wave with the new value of transpulmonary thermodilution to
compute each single stroke volume (SV) [10]. As pulse contour analysis continuously measures
SV and arterial pressure, cardiac output (CO = SV x heart rate) and systemic vascular resistance
(SVR = mean arterial pressure — central venous pressure X 79.9/CO) are computed

simultaneously and displayed for continuous monitoring. The CO, GEDV, EVLW, SV, and SVR



were indexed to body surface area by means of the DuBois formula (body weight [kg] x body

length [cm]

0725 x 71.84), vielding the cardiac index (CI, manufacture’s normal range: 3.0-5.0

L/min/m?), GEDV index (GEDI, 680-800 mL/m?), EVLW index (ELWI, 3-7 mL/kg), CFI (4.5—

6.5 min %), and SVR index (SVRI, 1700-2400 dyn-s/cm>/m?).
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