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Abstract

Background The primary purpose of this study was to investigate the predictive value of alterations in cervical artery
hemodynamic parameters induced by a simulated end-inspiratory occlusion test (sEIOT) measured by ultrasound
for predicting postinduction hypotension (PIH) during general anesthesia.

Methods Patients undergoing gastrointestinal tumor resection under general anesthesia were selected for this study.
Ultrasound has been utilized to assess hemodynamic parameters in carotid artery blood flow before induction, spe-
cifically focusing on variations in corrected flow time (AFTc) and peak blood flow velocity (ACDPV), both before and
after sElOT. Anesthesia was induced by midazolam, sufentanil, propofol, and rocuronium, and blood pressure (BP)

and heart rate (HR) were recorded within the first 10 min following endotracheal intubation. PIH was defined as fall

in systolic blood pressure (SBP) or mean arterial pressure (MAP) by >30% of baseline or MAP to <60 mm Hg.

Results The area under the receiver operating characteristic curves (AUC) for carotid artery AFTc was 0.88 (95%C|,
0.81 10 0.96; P<0.001), and the optimal cutoff value was -16.57%, with a sensitivity of 91.4% and specificity of 77.60%.
The gray zone for carotid artery AFTc was -16.34% to -15.36% and included 14% of the patients. The AUC for ACDPV
was 0.54, with an optimal cutoff value of -1.47%. The sensitivity and specificity were calculated as 55.20% and 57.10%,
respectively.

Conclusion The corrected blood flow time changes in the carotid artery induced by sEIOT can predict hypotension
following general anesthesia-induced hypotension, wherein AFTc less than 16.57% is the threshold.

Trial registration Chinese Clinical Trial Registry (www.chictr.org.cn; 20/06/2023; ChiCTR2300072632).
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The occurrence of postinduction hypotension (PIH) is a
frequently observed adverse reaction during the admin-
istration of general anesthesia. Following the induction
of general anesthesia, patients face a significant risk of
experiencing PIH due to the cardiovascular depressant
and vasodilator effects induced by anesthetic agents [1].
Anesthesiologists frequently overlook PIH due to fac-
tors such as patient positioning, adjustment of ventilator
parameters, and post-tracheal intubation documenta-
tion of anesthesia orders. PIH below the lower limit of
vascular autoregulation curve may lead to ischemia in
vital organs such as the heart, brain, and kidneys, closely
correlating with perioperative myocardial injury, acute
kidney injury, and stroke [2—5]. Consequently, PIH con-
tributes to increased postoperative mortality rates and
prolonged hospital stays [6, 7].

Currently, there is yet to be universally accepted defi-
nition of PIH. The duration and severity of hypotension,
along with the administration of vasoactive medications,
serve as the criteria for defining PIH. The predictors of
PIH include age, preinduction systolic blood pressure
(SBP) and mean arterial pressure (MAP), American Soci-
ety of Anesthesiologists (ASA) class III and IV, doses of
propofol and fentanyl, and preoperative medication [8—
10]. Additionally, patients undergoing elective surgery
may experience hypovolemia due to various factors, such
as preoperative fasting and bowel preparation, which
increases the risk of hypotension. Recently, MIYAZAKI
[11] and Shao [12] et al. demonstrated that resting-state
pupil diameter and pupil contraction velocity have been
identified as reliable predictors of PIH. However, it is
essential to note that some anesthetics can affect pupil
size and other factors such as age and blink rate. There-
fore, further investigation is necessary to identify more
robust predictors in clinical practice.

In recent years, ultrasound technology has been sig-
nificantly utilized during perioperative period, particu-
larly in assessing surgical patient volume. Zhang et al.
[13] showed that preanesthetic measurement of the
inferior vena cava collapse index (IVC-CI) using ultra-
sound can effectively predict hypotension after induc-
tion. However, the measurement of IVC diameter using
ultrasound is influenced by respiratory variations, and
the patient transitioning from spontaneous breath-
ing to positive pressure ventilation postinduction. As
a result, certain limitations are imposed on the clinical
applicability of this index. Several studies have inves-
tigated carotid indicators, including systolic flow time
(the duration of the heart cycle in contraction), carotid
intima-media thickness, carotid blood flow velocity,
and carotid blood flow [5, 14—17]. Corrected flow time
(FTc) and peak velocity variation (CDPV) have been
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utilized to identify fluid responsiveness in diverse clini-
cal scenarios [18]. Due to its superficial location, ease
of measurement, and minimal influence from respira-
tion, the hemodynamic parameters in the carotid artery
can effectively reflect volume responsiveness during
spontaneous breathing and mechanical ventilation [19].

In a pilot study [20], flow measures of the common
carotid artery reflected transient changes in stroke vol-
ume and velocity time integral (VTI) in the descending
aorta during simulated end-inspiratory/end-expiratory
occlusion tests(sEIOT/sEEOT) conducted on healthy
volunteers. Aya et al. [21] found that alterations in FTc
resulting from recruitment maneuvers performed by
anesthesiologists during surgery can serve as indicators
for assessing intraoperative patient fluid responsive-
ness. However, no previous reports have investigated
whether carotid Doppler ultrasound combined with
sEIOT can predict PIH in spontaneously breathing
patients. Therefore, this study aims to explore the pre-
dictive value of sEIOT-induced changes in carotid cor-
rected blood flow time and peak blood flow velocity
based on ultrasound measurements of carotid blood
flow parameters before anesthesia induction.

Materials and methods

Study design and participants

The Ethics Committee of Jiangsu Cancer Hospital has
approved this prospective observational study (2023Ke-
Kuai029), registered in the Chinese Clinical Trial Regis-
try (www.Chictr.org.cn; ChiCTR2300072632). Written
informed consent was obtained from the patients and
their families. From June to September 2023, eligible
participants included individuals aged 18-64 vyears
who underwent gastrointestinal tumor resection, had
an ASA II-1II, and could cooperate with sEIOT before
surgery. Exclusion criteria included SBP>160 mmHg
and other significant cardiovascular and cerebrovascu-
lar diseases; a history of atherosclerosis; severe hyper-
tension; nonsinus rhythm; heart valve disease; cardiac
insufficiency (left ventricular ejection fraction<50%,
right ventricular dysfunction); severe pulmonary dis-
ease, respiratory insufficiency or hemodynamic insta-
bility; oral intake of ACEI or ARB drugs before surgery;
patients with A-V fistula and dialyzed patients. Par-
ticipants failing to comply with sEIOT during the trial
or those without clear and effective images and meas-
urement data were also excluded. Difficult tracheal
intubation was defined as requiring three or more
attempts for intubation or an intubation time exceed-
ing 1 min. Additionally, baseline MAP <70 mmHg or
SBP <90 mmHg served as exclusion criteria.


http://www.Chictr.org.cn
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Carotid artery ultrasonography

Following established protocols, the ultrasound examina-
tion was conducted using a ultrasound machine (Mind-
ray, Te 7, China). The patient assumed a supine position,
ensuring full exposure of the left side of the neck. A lin-
ear array probe (7-12 MHz) was employed to precisely
identify the transverse section of the common carotid
artery below the thyroid cartilage. The probe was placed
2 cm below the bifurcation of the common carotid artery,
three consecutive stable cardiac cycles were obtained,
and an acceptable level of image quality was achieved.
Carotid Flow time (FT), defined as the time interval
between the systolic rise phase and dicrotic notch, was
measured using the pulsed Doppler technique and cor-
rected for heart rate according to Wodey’s formula:
FTc=FT +[1.29% (HR-60)]. Subsequently, FTIc could
be calculated from this equation. Carotid Doppler peak
velocity (CDPV) was assessed before and after sEIOT
within one respiratory cycle. The ultrasound measure-
ments were conducted independently by a highly skilled
investigator with extensive ultrasound manipulation
experience (L, Y).

Trial intervention and outcomes

Patients were transported to the preoperative waiting
area, and heart rate (HR), transcutaneous oxygen satu-
ration (SPO,), SBP, diastolic blood pressure (DBP), and
MAP were monitored. Before measurement, patients
were instructed to maintain quiet breathing for 15 s, fol-
lowed by a deep breath-hold maneuver. Then, the patient
was instructed to close his mouth and hold his breath for
at least 30 s while connecting the pressure measurement
device to ensure a constant pressure of 25-30 cmH,0 in
the mouth [20].

The carotid artery FT and CDPV were measured before
and after achieving the prescribed breath-hold time and
pressure. The AFTc was calculated using the formula (FTc
post—FTc pre)/ FIc prex100. Similarly, the ACDPV
was obtained by calculating (CDPVpost—CDPVpre)/
CDPVprex100. Consider three trials to determine the
average values to decrease measurement error [21, 22]

(Fig. 1).

Anesthesia protocol

No medication was administered to the patients before
anesthesia, and adherence to routine fasting protocols
was mandatory. In the operating room, continuous moni-
toring was performed for ECG, SPO2, SBP, DBP, MAP,
and BIS. Intravenous access was established to admin-
ister sodium acetate Ringer’s solution at a rate of 10 ml/
kg/h while simultaneously providing mask oxygen inhala-
tion. Anesthesia induction followed a standardized regi-
men consisting of midazolam (0.1-0.2 mg/kg), sufentanil
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(0.4-0.5 pg/kg), propofol (1.0-2.0 mg /kg), and rocu-
ronium (0.6—0.9 mg/kg). Tracheal intubation was per-
formed using video laryngoscopy 2 min after anesthesia
induction commenced. Patients were pressure-controlled
volume guaranteed(PCV-VG) ventilated (tidal volume-
VT: 6-8 ml/ kg; respiratory rate-RR: 10—12 breath/min)
to maintain an end-tidal carbon dioxide partial pressure
between 35 and 45 mmHg. The PIH utilized in this study,
which was defined as a reduction of more than 30% from
the baseline value in SBP and MAP within 10 min follow-
ing endotracheal intubation, or when MAP < 60mmHg [4,
23]. Noninvasive cuff measurements of SBP, DBP, MAP,
and HR were recorded at 3, 5, 7, and 9 min after tracheal
intubation. Following intubation, a strict protocol should
be followed during the initial 10-min period to minimize
stimulation and maintain the patient’s position without
any changes. Severe (MAP less than 60 mmHg) or pro-
longed (duration greater than or equal to 2 min) episodes
of hypotension were treated using intravenous boluses
of ephedrine (3 mg) or phenylephrine (100 pg). Atropine
(0.3 mg) was used for significant bradycardia (HR less
than 40 beats/min).

Statistical analysis

PASS 15.0 software was used to calculate the sample size.
Wang et al. [24] previously reported an area under the
receiver operating characteristic curve (AUC) of 0.87 for
FTc in predicting hypotension after induction of general
anesthesia in elderly patients. In this study, we assumed
a conservative predictive power for AFTc and set the
AUC to 0.70 accordingly. Based on these assumptions,
a needed sample size of 92 patients was calculated with
a=0.05 and 1-f=0.80, considering a dropout rate of
10%. Therefore, a total of 102 patients were recruited for
analysis.

Statistical analysis was conducted using SPSS27.0 soft-
ware, with categorical data presented as the number of
cases (percentage) and compared between groups using
the x2 test. Continuous data with a normal distribution
were expressed as mean tstandard deviation and ana-
lyzed between groups using an independent sample t-test
or within groups using a paired sample t test accordingly.
Nonparametric continuous data were represented as
median (lower quartile - upper quartile) [M (P25, P75)]
and compared using rank-sum test. A significance level
of P<0.05 was considered statistically significant.

Based on the trial findings, we constructed a receiver
operating characteristic (ROC) curve to illustrate the
performance characteristics of the subjects. Addition-
ally, we calculated the area under the curve (AUC) and
conducted statistical analysis to evaluate the sensitivity
and specificity of AFTc and ACDP in predicting hypo-
tension after anesthesia induction. Furthermore, the best
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Fig. 1 ATimel is the FT before sEIOT, which is corrected by heart rate to obtain FTc, that is, FTc pre in the formula (FTc post—FTc pre)/ FTc pre x 100;
B Timel is the FT after sEIOT, which is corrected by heart rate to obtain FTc, that is, FTc post in the formula (FTc post —FTc pre)/ FTc pre x 100; C
Velocity1 is the CDPVpre in the formula (CDOPVpost —CDPVpre)/ CDPVpre x 100,which measurements occurred before the sEIOT; D Velocity 1

is the CDPVpost in the formula (CDPVpost — CDPVpre)/ CDPVpre x 100, which measurements occurred after the sEIOT

cutoff value was chosen to maximize the Youden index.
The gray area method represented the time change values
for carotid artery corrected blood flow. The pearson cor-
relation test was used to analyze the correlation between
sEIOT-induced AFTc and the percentage decrease in
hemodynamic indexes after anesthesia induction com-
pared to baseline. Multivariate logistic regression analysis
was performed to identify influencing factors associated
with hypotension after anesthesia induction.

Results

A total of 102 participants were recruited for this trial.
Seven were excluded: 3 received intravenous propofol
due to postintubation hypertension, 3 had inadequate
ultrasound images, and 1 declined study participation
(Fig. 2). Among the remaining 95 enrolled participants,
there were 61 patients with hypotension and 34 with non-
hypotension. Patients who developed hypotension had a
higher AFTc in the carotid artery. The decrease in AFTc

was greater in hypotension (—21.42+6.06 mmHg) than
in non-hypotension (—15.68+3.59 mmHg) (p<0.001)
(Fig. 3).

As shown in Table 1, there was no significant differ-
ences in age, height, weight, BMI, sex, ASA physical sta-
tus, hypertension, diabetes, smoking history, baseline
SBP, DBP, baseline MAR, and baseline HR between the
hypotension and the non-hypotension groups (P> 0.05).

The ability of corrected carotid flow time change
(AFTc) to predict PIH is illustrated in Fig. 4. The AUC
for carotid artery AFTc was 0.88 (95%CI, 0.81 to 0.96;
P<0.001), and the optimal cutoff value was -16.57%,
with a sensitivity of 91.40% and specificity of 77.60%.
The x-axis represents the percentage change in carotid
corrected blood flow time, while the y-axis represents
sensitivity and specificity for analysis purposes depicted
in Fig. 5. A gray zone was shaded to indicate AFTc val-
ues where either sensitivity or specificity fell below 90%.
This gray region ranged from -16.34% to -15.36% and
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Enrolled in the research
m=102)

Dropped out(n=7)

Luse of propofol for hypertention
after intubation(n=3)

W ultrasound images is invalid(n=3)
3.refuse to participate in the
study(n=1)

Analysed (1=95)

Hypotention
(n=61)

Non-hypotention
(n=34)

Fig. 2 Study flow chart

encompassed approximately 14% of patients, including
13 identified explicitly within this range group based on

AFTc

their characteristics. Regarding ACDPYV, its predictive
capability for PIH demonstrated a modest AUC level
at only 0.54, with an optimal cutoff value set at -1.47%.
Sensitivity and specificity values were relatively low at
approximately 55.20% and 57.10% respectively, when
using ACDPV to predict PIH.

The percentage change in carotid corrected blood
flow time was plotted on the x-axis, while the changes
in SBP and MAP from baseline at 3 min after intuba-
tion were plotted on the y-axis to create a scatter trend
plot (Fig. 6). Pearson correlation analysis was employed
to examine the relationship between AFTc and ASBP,
ADBP, and AMAP at 3 min after intubation. The results
revealed a negative correlation between AFTc and both
ASBP and AMAP, but no significant correlation with
ADBP. The correlation coefficient for AFTc and ASBP

hypotension  non-hypotension

Fig. 3 Changes in corrected carotid flow time induced by sEIOT
in hypotension and non-hypotension. AFTc, changes in corrected
carotid flow time by sEIOT

was r=-0.30 (p=0.02), with a linear regression equa-
tion of Y=16.73-0.73X. Similarly, the correlation coef-
ficient for AFTc and AMAP was r=-0.20 (p=0.04), with
a linear regression equation of Y=11.10-0.40X. Due to
some patients experiencing postintubation hypertension
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Table 1 Baseline demographic and hemodynamic data between the hypotension and non-hypotension groups

Parameter All patients (n=95) Hypotension (n=64) Non-hypotension (1=31) P value
Age (years) 56.66+7.44 5742+6.18 55204932 0.15
BMI (kg/m2) 23.87+3.04 24.22+334 2399+3.13 0.59
Male/female 39/63 27/40 12/23 0.55
ASA physical status, II/11] 80/22 51/16 29/6 043
Hypertension 30/72 23/44 7/28 0.13
Diabetes 17/85 10/57 7/28 0.51
Smoker(yes/no) 16/86 10/57 6/29 0.77
Baseline SBP (mmHg) 142.52+20.73 142.93+21.76 141.74+18.89 0.79
Baseline DBP (mmHg) 82.54+11.20 80.37£11.22 82.54+11.20 036
Baseline MAP (mmHg) 101.07+13.38 100.59+13.62 101.97+£13.06 0.62
Baseline HR (bpm) 76.05+12.34 76.03+12.60 7740+11.96 0.60

BMI Body Mass Index, ASA American Society of Anesthesiologists, HR Heart rate, SBP Systolic blood pressure, DBP Diastolic blood pressure, MAP Mean arterial pressure

100
80+
2
S 60
2
o 40+
s
20~
0+— T T 1

|
0 20 40 60 80
100 - specificity%

Fig. 4 Receiver operating characteristic curves showing

the predictability of carotid artery FTc on hypotension after induction
of anesthesia in patients. The circle on the curve indicates the optimal
cutoff values determined by maximizing the Youden index. AUC, area
under the receiver operating characteristic curve

100

at 3 min after intubation, vasoactive drugs or rehydration
were promptly administered, which may have influenced
subsequent blood pressure values; therefore, only the
correlation analysis between AFTc and ASBP, ADBP, and
AMAP at 3 min was conducted.

As indicated in Table 2, the multivariate logistic regres-
sion analysis results showed no statistically significant
differences in BMI, fasting time, baseline DBP MAP, and
ACDPV (P>0.05). However, baseline SBP and baseline
FTc was independent predictor of hypotension after the
induction of general anesthesia, with odds ratios of 1.12

100+
80

60- sensitljwj?/
specificify
40+ f

changes in corrected carotid flow time by SEIOT(%)

Fig. 5 Gray zone for AFTc. The purple and brown lines indicate
specificity and sensitivity, respectively. The gray zone indicates
the inconclusive range of measurement values. AFTc, changes
in corrected carotid flow time by sEIOT

(95% CI: 1.03-1.21; P<0 0.001) and 0 0.91(95%CI: 0.86 -0
0.94; P<0.001), respectively.

Discussion

This study demonstrated that carotid AFTc following a
simulated end-inspiratory occlusion maneuver assessed
by Doppler ultrasound was a valid predictor for predict-
ing hypotension after anesthetic induction in ASA II-III
patients for gastrointestinal tumor surgery. However, the
ACDPV was a poor predictor of postinduction hypoten-
sion. The optimal cutoff value of AFTc was -16.57%, with
a sensitivity of 91.4% and specificity of 77.60%. The gray
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Fig. 6 Scatter plots demonstrating the associations between ASBP and AMAP with decreases in AFTc relative to baseline following general

anesthesia induction

Table 2 Results of logistic regression analysis to predict the
occurrence of hypotension after induction of anesthesia

Parameter OR 95%Cl Pvalue
Age 1.03 0.97-1.09 034

BMI 0.99 0.86-1.15 0.98
Fasting time 0.98 0.88-1.10 0.73
Baseline SBP 1.12 1.03-1.21 <0.001**
Baseline DBP 0.99 0.93-1.05 0.65
Baseline MAP 097 0.90-1.05 0.50
Baseline FTc 0.91 0.86-0.94 <0.0071**

OR Indicates odds ratio, C/ Confidence interval, BMI Body Mass Index, SBP
Systolic blood pressure, DBP Diastolic blood pressure, MAP Mean arterial
pressure, FTc Corrected flow time

**P<0.01

zone for carotid artery AFTc was -16.34% to -15.36% and
included 14% of the patients.

In our study, PIH was defined as a decrease in SBP
and MAP exceeding 30% of the baseline value or
MAP<60 mmHg from the initiation of anesthesia to
10 min after intubation. This criterion has been shown to
be consistent with an increase in postoperative adverse
events. Since hypovolemia is an important cause of PIH,
all patients adopt a consistent intravenous fluid infusion
protocol before induction to reduce the impact of fluid

infusion on PIH [13]. The study enrolled patients under-
going elective gastrointestinal tumor surgery who needed
bowel preparation and prolonged fasting due to the risk
of gastrointestinal bleeding, which could potentially
result in insufficient baseline circulatory volume. Inad-
equate management may lead to hemodynamic insta-
bility and an increased likelihood of complications. We
hypothesize that preoperative hypovolemia may contrib-
ute to the development of PIH, particularly in gastroin-
testinal tumor patients with inadequate baseline volume.
Propofol, chosen as the anesthesia induction agent due
to its widespread clinical use and known ability to induce
hypotension by directly dilating veins and inhibiting sym-
pathetic nerves, is expected to significantly affect patients
with hypovolemia [18].

The volume assessment presents a challenge for cli-
nician. Conventional static parameters such as central
venous pressure is invasive or susceptible to inaccuracies.
Ultrasonic carotid blood flow indicators have become
popularity in guiding clinical practice in recent years.
Carotid artery FTc and ACDPV accurately assess vol-
ume response and exhibit a high predictive value for
PIH [25]. Unlike other parameters that require special-
ized equipment and are minimally invasive, ultrasound
common carotid FTc is a relatively new noninvasive and
rapid predictor of fluid responsiveness, applicable even to
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spontaneously breathing patients [1, 14]. A seminal study
by Blehar et al. [26] demonstrated an increase in carotid
FTc with fluid resuscitation among dehydrated patients.
The Pace R et al. [27] experiments also demonstrated that
the changes in AVTI an ADPV of the aorta and carotid
artery can be reliable predictors of fluid responsiveness
in mechanically ventilated patients with unstable blood
flow. Additionally, the trial conducted by Wang et al. [24]
revealed that changes in corrected carotid blood flow
time and peak blood flow velocity during respiration can
predict hypotension after the induction of general anes-
thesia in elderly patients. Recently, corrected carotid flow
time changes have been recognized as a reliable indicator
of fluid responsiveness. Therefore, intervention targeting
on FTc alterations may have predictive value for PIH.

Several functional hemodynamic tests have emerged
to assess fluid responsiveness by manipulating cardiac
preload. Some examples include the passive leg raising
test and various maneuvers that alter intrathoracic pres-
sure, such as transient increases in tidal volume, recruit-
ment maneuvers, sighing maneuvers, or end-expiratory
obstruction test, all of which can induce changes in car-
diac preload [21, 22, 28-30]. End-expiratory occlusion
(EEO) and end-inspiratory occlusion (EIO) tests have
been effectively utilized for predicting fluid responsive-
ness across different clinical settings using calibrated
pulse curve analysis and echocardiography [31]. The EIO
test is a conventional method based on the principle of
heart-lung interaction during spontaneous breathing
and mechanical ventilation. A study by Francois Dépret
[32] found that a cumulative percentage change greater
than 9% in cardiac index caused by two consecutive end-
inspiratory and end-expiratory block maneuvers could
indicate patients fluid responsiveness. Our study showed
that the change in FTc induced by sEIOT was a reliable
predictor of hypotension following general anesthesia
induction. Aya et al. [21] demonstrated that changes in
carotid artery blood flow time induced by lung recruit-
ment maneuvers could be utilized to assess fluid respon-
siveness in patients, which is consistent with the findings
of our study. Furthermore, Aya’s research revealed that
the area under the ROC curve of AFTc was 0.82, exhib-
iting an optimal cutoff value of -11.7%, which close to
the observed area under the curve and optimal cutoff
value in this study. However, it is essential to note that
our trial identified a higher optimal cutoff value for AFTc
compared to the findings reported by Aya et al., poten-
tially due to the spontaneously breathing patients during
sEIOT in our study, and the spontaneous breathing may
affect AFTc.

Individual variations resulting from different maximum
inspiratory volumes can significantly impact intratho-
racic pressure fluctuations, influencing venous blood
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return to the heart and leading to substantial variation in
stroke volume, thereby affecting AFTc measurements. In
current clinical practice, empirical treatment measures
are predominantly utilized for managing postinduction
hypotension. This study establishes a preoperative pre-
diction model for PIH by integrating preoperative ultra-
sound measurements of carotid artery parameters with
a simple inspiratory occlusion test. It provides valuable
ways to the prevent and mitigate the adverse effects asso-
ciated with PTH.

Limitations

Firstly, hemodynamic monitoring uses noninvasive blood
pressure, which may be biased. Secondly, long-term
hypertensive patient with mild to moderate hyperten-
sion may increase left ventricular afterload. Additionally,
a potential inverse correlation between FTc and systemic
vascular resistance could have implications for FTc [18,
33]. Finally, this study was conducted in adult patients
with preserved cardiopulmonary function, and further
investigation is warranted to ascertain its prognostic
value in geriatric patients, those afflicted with severe
cardiovascular pathologies, and patients experienc-
ing hemodynamic instability [34]. In addition, applying
dynamic monitoring in clinical practice and optimizing
guided fluid therapy requires further investigation.

Conclusion

In conclusion, AFTc induced by sEIOT is a dependable
predictor of hypotension following the induction of gen-
eral anesthesia in patients undergoing elective gastroin-
testinal tumor resection, and ACDPYV has less predictive
value. Future investigations should explore its applicabil-
ity in high-risk patients through integrated fluid therapy
strategies and dynamic monitoring.

Abbreviations

SEIOT Simulated end-inspiratory occlusion test

PIH Post-induction hypotension

FTc Corrected flow time

CDPV Peak blood flow velocity

BP Blood pressure

HR Heart rate

SBP Systolic blood pressure

DBP Diastolic blood pressure

MAP Mean arterial pressure

SW Stroke volume variation

ROC Receiver operating characteristic

AUC Area under the receiver operating characteristic curve
ASA American Society of Anesthesiologists

IVC-CI Inferior vena cava collapse index

VTI Velocity Time Integral

SEEOT Simulated end-expiratory occlusion test

FT Flow time

BMI Body Mass Index

PCV-VG  Pressure controlled volume guaranteed ventilation
VT Tidal volume

RR Respiratory rate
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