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ABSTRACT

Background: This study compared the effects of Target-Controlled Infusion (TCl) versus Manually-Controlled
Infusion (MCI) of propofol on hemodynamic stability and recovery profiles in this vulnerable cohort, aiming to
establish the safer administration method.

Methodology: This was a single-center, non-randomized, prospective, observational study, involving 106 elderly
patients (> 65 years) (TCl n = 53, MCI n = 53). TCI used the Schnider model for propofol titration, while MCI
involved slow bolus injection. The primary endpoints were the incidence of post-induction hypotension (MAP
<65 mmHg or >30% reduction from baseline) and the need for vasopressor (phenylephrine) intervention.
Secondary outcomes included intra-induction hemodynamic trends and key recovery milestones (spontaneous
respiration, verbal command, LMA removal, and PACU discharge).

Results: Despite similar propofol induction doses, the TCl group showed a significantly longer induction time
(140.49 s vs. 52.81's, 0.001). TCI provided superior hemodynamic stability, resulting in a substantially lower
incidence of post-induction hypotension (22.6% vs. 47.2%, p = 0.008) and a reduced need for phenylephrine
(9.4% vs. 34%, p = 0.002). Hemodynamic analysis showed that TCI mitigated both the depth of hypotension post-
induction and the degree of reactive hypertension post-LMA insertion. The TCI group achieved all key recovery
milestones significantly faster, including time to spontaneous respiration (8.15 min vs. 9.60 min, P < 0.001) and
time to PACU discharge (29.21 min vs. 35.43 min, P < 0.001).

Conclusion: In high-risk elderly patients undergoing sacral flap surgery, propofol TCl may improve hemodynamic
stability during induction and facilitate recovery compared to MCI. The controlled, gradual titration of TCl is
highly effective in minimizing cardiovascular stress and could be considered a preferred technique for propofol
administration in frail geriatric surgical populations.

Abbreviation: TCI: Target-Controlled Infusion; MCI: Manually Controlled Infusion; LMA: Laryngeal Mask Airway;
MAP: Mean Arterial Blood Pressure; PACU: Post Anaesthesia Care Unit
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1. INTRODUCTION

Anesthesia induction in elderly patients presents
significant challenges due to age-related physiological
changes, comorbidities, and reduced cardiovascular

reserve. Such patients are especially prone to
hypotension,  myocardial  ischemia,  cerebral
hypoperfusion, and other complications when

undergoing major surgery.® Flap surgery for sacral
pressure  ulcers  represents a  particularly
hemodynamically  challenging  context.  These
procedures are typically prolonged and associated
with substantial blood loss, large wound areas, and
fluid shifts. Moreover, patients are often frail,
nutritionally depleted, chronically immobilized, and
affected by systemic inflammation, all of which
further compromise cardiovascular stability and
increase anesthetic risk.

Propofol remains a commonly used agent for
induction of general anesthesia because of its rapid
onset and favorable recovery profile. However, its
hemodynamic effect such as vasodilation, decreased
systemic vascular resistance, and myocardial
depression can be profound in the elderly.? The
induction dose of propofol required for loss of
consciousness decreases with age, approximately by
0.1 mg.kg™ for every 10-year increase, necessitating
precise dosing strategies to avoid complications such
as profound hypotension®* The method of
administration of propofol contributes a critical role in
hemodynamic response: Manual Controlled Infusion
(MCI) tend to cause rapid rises in plasma
concentration, producing vasodilation, reduction in
systemic vascular resistance, decreased preload, and
myocardial depression. In contrast, Target-Controlled
Infusion (TCI) employs
pharmacokinetic/pharmacodynamic (PK/PD) models
(e.g., Schneider, Marsh) to titrate propofol gradually
toward predefined effect-site concentration, which
may provide a more stable induction profile. A recent
randomized controlled trial demonstrated that TCI
induction significantly reduced the incidence of post-
induction hypotension compared to manual induction
(13% vs. 34%)* consistent with other studies showing
lower hypotension rates with TCIl in various
populations.®

However, evidence concerning its superiority in
dedicated elderly cohorts remains conflicting; for
instance, at least one comparative study in elderly
patients found no significant differences in
hemodynamic stability or the need for vasoactive
drugs between TCI and MCIL® Moreover, prior
comparative studies have often emphasized intra-
induction hemodynamics while overlooking recovery
quality - an increasingly important metric in geriatric
anesthesia.”
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To address these gaps, we conducted a prospective
observational study comparing TCI and MCI propofol
induction in elderly patients undergoing flap surgery
for sacral pressure ulcers. The primary objective was
to evaluate their hemodynamic impact during
induction, including blood pressure trends, heart rate
responses, and the need for corrective interventions
such as vasopressors or treatment of bradycardia. In
addition, the study assessed key recovery milestones
(time to spontaneous respiration, eye opening, verbal
response, and extubation) to characterize the overall
induction-recovery profile associated with each
method.

By evaluating both the induction and emergence
phases, this observational design aimed to offer
preliminary insights into the hemodynamic safety and
recovery characteristics of TCl versus MCI in a
vulnerable geriatric surgical population.

2. METHODOLOGY

This single-center, non-randomized, prospective,
observational study was conducted at the Le Huu Trac
National Burns Hospital (Vietnam Military Medical
University), the central specialized burn care hospital
in Hanoi, Vietnam, between August 2024 and May
2025.

The study protocol underwent institutional review and
received official approval from the Medical Research
Committee of the Le Huu Trac National Burns
Hospital, Vietnam Military Medical University
(Official Dispatch No. 329/BVB- KHTH dated March
28, 2024). The research strictly adhered to the ethical
principles outlined in the Declaration of Helsinki
published by the World Medical Association (WMA).
Informed written consent was obtained from all
participating patients and their families prior to study
participation.  Patient  anonymity and data
confidentiality were maintained and stored securely
throughout the duration of the study.

Patients aged > 65 years; ASA (American Society of
Anesthesiologists) physical status I-111; scheduled for
flap transfer surgery for sacral pressure ulcer repair
under general anesthesia with LMA. Known allergy to
propofol or adjunct medications; severe baseline
cognitive impairment; inability to consent; history of
malignant  hyperthermia; major cardiovascular
instability preoperatively; need for alternative airway.

All participants were evaluated to ensure they fulfilled
the study’s selection requirements, given information
about the anesthesia technique and the medications
used in the research, and asked to sign a consent form
to take part in the study. Anesthetists were instructed
to assign patients to either the TCIl or MCI group
according to their routine clinical practice, primarily
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based on the availability of the infusion system and the
patient’s cardiovascular tolerance to induction.
Importantly, allocation was not influenced by
hemodynamic status, comorbidities, or anesthetist
preference toward a specific technique.

Baseline characteristics, including hypertension,
cardiac disease, diabetes, and ASA physical status,
were statistically compared between groups and
showed no significant differences (Table 2), thereby
minimizing potential selection bias.

A peripheral intravenous line was used to infuse the
patients with a 0.9% sodium chloride solution at a rate
of 5 mL.min"t. A monitor (Nihon Kohden PVM 2701-
Japan) was set up to track standard parameters
including non-invasive arterial blood pressure (ABP),
heart rate, electrocardiogram (DIl), end-tidal CO:
pressure (etCO:), oxygen saturation (SpO»), and
Bispectral Index (BIS). A slow intravenous injection
of 1 mg midazolam was administered to each patient
as a pre-anesthetic medication.

All patients received fentanyl 2 pg / kg IV before
induction.

TCI group: Propofol was infused by PERFUSOR®
SPACE TCI pump (B. Braun, Germany) using the
Schneider model with an initial effect-site
concentration (Ce) of 1.5 pg/mL; incrementally
increased by 0.5 pg/mL until loss of consciousness
(LOC), defined by BIS < 60.

MCI group: Propofol was given manually by slow IV
bolus, dose 1.0-1.5 mg/kg, administered in 20 mg
increments until LOC (BIS < 60).

No neuromuscular blocking agents were given to the
patients. An appropriate size Pro-Seal LMA was
inserted for perioperative airway management. A/C
mode mechanical ventilation (Carestation™ 620
anesthesia machine, GE Healthcare, USA) was used
with a tidal volume of 6-8 mL/kg, respiratory rate of
12-16 breaths per minute, and an inspiratory-to-
expiratory (I:E) ratio of 1:2.

Anaesthesia was maintained by propofol with either
TCI pump (Ce = 2-3.5 pg/mL (TCI group) or a
continuous intravenous infusion of propofol at the
dose of 8- 10 mg/kg/h (MCI group). The maintenance
dose of propofol was adjusted based on mean arterial
pressure and the BIS index within the range of 40—60.
Additional fentanyl (1-2 pg/kg) was given as need.

Immediately following the final suture, a propofol
infusion was also stopped in both groups. "Zero
ending time" (EQ) was the moment when propofol was
stopped; the total amount of propofol taken up to this
point was measured. Upon completion of the surgery,
the LMA was removed, and intravenous paracetamol
(10 mg/kg) was administered for postoperative
analgesia.

2.1. Data Collection & Outcomes
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Data collected prospectively included:

e Baseline demographics and comorbidities (age,
sex, weight, height, BMI, ASA status, hypertension
history)

e Hemodynamic parameters: SBP, DBP, MAP, HR
at the timepoints (Table 1)

e The percentage requirement for vasopressors
(phenylephrine)

Bradycardia requiring treatment was defined as HR <
50 bpm. When accompanied by hypotension or
symptoms (e.g., reduced perfusion, ECG changes),
atropine 0.5 mg IV was given and repeated every 3-5
minutes if necessary, up to a total of 3 mg.

Occurrence of hypotension: defined as MAP < 65
mmHg or > 30% reduction from baseline at any of the
timepoints during induction through 10 minutes post-
induction. When hypotension occurred, phenylephrine
100 pg intravenous bolus was administered and
repeated as required to restore MAP within 20% of
baseline (total dose up to 200 ug).

For recovery characteristic, time was measured from
the propofol stoppage time (EQ), and the two groups
were compared (Table 1).

Table 1: Timepoints for evaluation of

hemodynamic and recovery parameters

TO | Prior to induction

T1 | Post-induction, pre-LMA insertion

T2 | Immediately after LMA insertion

T3 | 5 minutes after LMA insertion
T4 | 10 minutes after LMA
EO | The propofol infusion is stopped

E1 | Spontaneous respiration resumes (assessed
by manually feeling the reservoir bag on
spontaneous mode with the valve fully open)

E2 | Verbal command response (assessed by
asking the patient to open their eyes,
protrusion of tongue on opening the mouth,
and looking for the follow-up of the command)

E3 | LMA removal

E4 | Move out of the Post Anaesthesia Care Unit
(PACU) (The Modified Aldrete score was
assigned to each group before shifting the
patient out of PACU).

2.1. Statistical analysis

Continuous variables assessed for normality (Shapiro-
Wilk). Normally distributed data expressed as mean +
SD; non-normal as median (IQR). Between-group
comparisons with independent t-test or Mann-Whitney
U test. Categorical data: Chi-square or Fisher’s exact
test. All analyses were performed using SPSS version
22.0 (IBM Corp., Armonk, NY, USA). A two-tailed P
< 0.05 was considered statistically significant.
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3. RESULTS

During the period of the study, a total of 125 elderly

TCl vs. MCl of propofol in elderly

Although there was no difference in the amount of
propofol for induction (TCI: 88.68 mg; MCI: 92.26

patients scheduled for flap surgery for sacral pressure

mg; p = 0.11) or propofol induction dose (TCI: 1.72;

‘ Table 2: Demographic parameters and study data between TCI and MCI induction groups ‘

Propofol —=TCl group | Propofol- MCI
(n=53) group (n = 53)

Age (years) 75.21 +6.68 74.21 +7.06 0.46"
Sex (Male/Female) 30/23 35/18 0.32*%
Height (cm) 159.58 £ 7.84 157.42 £ 7.04 0.14"
Weight (kg) 51.47+7.23 52.15+5.77 0.59"
BMI 20.25+3.44 21.17 £2.99 0.20
History of hypertension (n,%) 32 (60.4) 36 (67.9) 0.42%
ASA status (I/I/11) 0/28/25 0/29/24 0.85%
Amount of propofol for induction (mg) 88.68 + 12.25 92.26 + 10.49 0.11"
Propofol dose for induction (mg.kg?) 1.72+0.15 1.78 £0.22 0.16"
Induction time (seconds) 140.49 + 33.06 52.81 +7.08 <0.001"
Time for successful LMA insertion 14.66 £ 2.96 15.15+£2.79 0.40"
(seconds)
Fi;st attempt success at LMA insertion (n, | 53 (100) 53 (100) -
%
Hypotension after induction (n, %) 12/53 (22.6%) 25/53 (47.2%) 0.008"
Hypotension requiring treatment (n, %) 5/53 (9.4%) 18/53 (34%) 0.002"
Bradycardia requiring treatment (n, %) 1/53 (1.9%) 6/53 (11.3%) 0.113%
Total propofol consumption (mg) 471.43 + 36.38 474.04 £ 40.91 0.73"
Total fentanyl consumption (ug) 226.60 £ 21.74 228.83 £ 18.98 0.58"
BMI, Body Mass Index; BIS, Bispectral index; P-value obtained from the independent T-test Independent T- test®; Chi-
square test®;Pearson- Chi square test(™;and Fisher’s exact test*; P < 0.05 considered significant.

ulcers were initially
considered for inclusion. After
applying inclusion and
exclusion criteria, 106 patients
fulfilled eligibility and were
enrolled in the study. The
remaining  patients  were
excluded for various reasons
(e.g. not meeting criteria,
withdrawal of  consent,
intraoperative  cancellation).
Of the 106 enrolled, 53
patients were allocated to the
TCI group and 53 patients to
the MCI group (see Table 1).
The values of the variables
obtained in the study were
statistically analyzed using the
Shapiro-Wilk test to ensure
normal distribution.

There were no differences between the two groups’
demographics in terms of age, sex, ASA status, history
of hypertension, or other comorbidities (Table 2)

www.apicareonline.com
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Figure 1: Changes in MAP during induction of anesthesia in the TCl and
MCI groups at five predefined timepoints (TO-T4).Values are expressed as

mean + SD.

MCI: 1.78 mg.kg?, P = 0.16) between the groups, the

50

TCI group’s induction time (the amount of time from
the beginning of propofol infusion/injection to a BIS <
60) was noticeably longer than the manual group

Open access attribution (CC BY-NC 4.0)


https://www.apicareonline.com/index.php/APIC

Vo HV, et al

(140.49 vs. 52.81, respectively; P < 0.001). The total
propofol consumption during maintenance was
recorded and analyzed; no significant difference was
observed between the two groups (P = 0.73).

TCl vs. MCl of propofol in elderly

success rates for LMA insertion were 100 % in both
groups (53/53).

Table 2 also findings demonstrated that the TCI
group’s percentage of hypotensive patients and the

_ _ rate of phenylephrine required to treat
Table 3: Comparison of hemodynamic changes pre- and hypotension were lower than those of the
pst- anesthesia induction and LMA insertion hemodynamic MCI group (22.6% vs. 47.2% (P = 0.008)
TCI Group MCI group and 9.4% vs. 34% (P = 0.002)
t . ’
— respectively).
SAP (mmHaq)
TO 140.64 + 10.31 138.17 + 10.95 0.23* Hemodynamic changes during anesthesia
T1 101.94 + 10.17 97.60 + 939 0.025* induction and LMA mserﬂon in both s_tudy
" groups are presented in Table 3 and Figure
T2 99.60 +6.73 119.81 +£9.96 <0.001 1. At the baseline (T0), there were no
T3 114.32 £12.51 122.06 +15.64 0.06* statistically significant differences in
T4 11140+1381 | 117.47+9.16 <0.001+ | hemodynamic parameters between the two
VAP H groups (P > 0.05). Following induction of
T (mm 7“} Y aia . anesthesia (T1), both groups exhibited a
0 97.18£5.6 96.74 £ 4.86 0.66 decrease in ABP; however, the reduction
T1 79.52 £5.42 75.13 £5.92 <0.001* was significantly greater in the MCI group,
T2 83.47 + 4.74 95.19 + 4.38 <0.001* with a higher incidence of hypotension
compared with the TCI group (P < 0.001).
+ + * . . . . .
T3 88.03 +6.14 96.66 £ 6.33 <0.001 During LMA insertion (T2), stimulation
T4 86.11 £+ 3.50 91.66 £ 5.07 <0.001* caused a transient increase in blood
DAP (mmHa) pressure, which was significantly higher in
TO 75.45+5.98 76.02 +6.11 0.63* the MCI group than in the TCI group.
T1 68.30 + 6.70 63.89 + 5.89 <0.001* Thereafter, hemodynamic parameters in
" both groups remained within normal
T2 75.40 £6.13 82.89 +£4.40 <0.001 ||m|tS, although the TCI group
T3 74.89 +6.13 83.96 +5.05 <0.001* demonstrated more stable trends over time.
T4 69.66 + 2.68 73.08 +3.52 <0.001* In terms of recovery profile, Table 4 and
Heart rate (beats.min-1) Figure 2 shows that the time for the patient
TO 70.83 +6.09 70.64 +6.78 0.88* to breathe again, the time for the patient to
T1 65.87 + 4.58 60.47 + 5.95 <0.001* reSpond to Comma-.nds, the time for LMA
- 20.42 £ 3.02 23.00 % 710 017 removal, and the time for transfer patients
e il : from the recovery room (as measured by
T3 72.62 +4.60 72.91+4.16 0.74* the modified Aldrete scale) were
T4 67.72 + 4.65 68.11 + 4.47 0.65* statistically significantly shorter in the
SAP, systolic arterial pressure; DAP, diastolic arterial pressure; MAP, propofol-TCI group than in the MCI-
mean arterial pressure. propofol group.
0:P < 0.05 considered significant; independent T-test.

4. DISCUSSION

For LMA insertion, the time to successful insertion
was 14.66 + 2.96 seconds in the TCI group and 15.15
+ 2.79 seconds in the MCI group; this difference was
not statistically significant (P = 0.40). First attempt

This prospective observational study describes
differences between propofol TCI and MCI differ in
terms of induction control, hemodynamic stability,
and recovery characteristics when applied for
anesthesia in elderly patients undergoing flap surgery

Table 4: Recovery profile of the patients in both groups L?(Eerssacral pressure
Patients’ Characteristics TCI group MCI group p- value .
(n = 53) (n = 53) Our primary resglt
. breathi . N R . indicates a potential
Time to spontaneous breathing (min) | 8.15+ 1.63 9.60 +1.89 <0.001 cardiovascular
Time to obey verbal command (min) | 10.96 + 1.93 12.64+1.99 | <0.001" phase in a high-risk
; X " geriatric cohort. The
Time to removal of LMA (min) 14.32 £2.13 15.38 £1.99 <0.05 TCI group
Time for PACU discharge (min) 29.21+3.31 35.43+566 | <0.001 d_em_onstrated a
O:P-value obtained from the Independent T-test. _S|gn|f|cantly lower
incidence of
www.apicareonline.com 51 Open access attribution (CC BY-NC 4.0)
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TCl system effectively minimized

E4 risk by prolonging the induction time
i (TCI: 140.49 seconds vs. MCI: 52.81
seconds, P < 0.001). This controlled
titration, dictated by the TCI model,
avoids the rapid, dose-dependent
peaks in plasma concentration that
characterize manual bolus injection,
thereby giving the elderly patient's
compromised  circulatory  system
sufficient time to compensate.
Previous analyses have demonstrated

\
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L R that higher propofol doses are
K ; : .

& independently associated with greater

risk of  severe pre-incision

Figure 2: Recovery profile (E1-E4) comparing the TCl and MCI
groups (Values are expressed as mean + SD; statistically significant differences
between groups were determined using independent t-tests (p-values obtained from the
independent t-test; P < 0.05 considered significant); * P < 0.05; *** P < 0.001)

hypotension, especially in the oldest
patients. The universally accepted
principle that the required induction
dose decreases by approximately
0.1 mg.kg* for every 10-year increase

in age further underscores the

necessity of this precise titration.®

Furthermore, our findings contribute to
addressing the inconsistency in prior geriatric
studies. Although earlier research did not
L consistently demonstrate a hemodynamic
advantage of TCI, our results in this
particularly frail subgroup indicate that TCI

120
——TCI group =——MCI group

= 100
E
E

g 80

60

10 Tl 2 13 T4
Timepoints during induction

may offer improved stability when
cardiovascular reserve is critically impaired.®
These observations should be interpreted

Figure 3: Mean arterial pressure changes during induction

and LMA insertion

hypotension (22.6% vs. 47.2%, P = 0.008) and a
substantially reduced requirement for vasopressor
intervention (phenylephrine: 9.4% vs. 34%, p =
0.002). In line with our study’s findings, recent
evidence suggests propofol TCI provides superior
hemodynamic stability during induction. Yildirim et
al. demonstrated that TCI induction with propofol
provided better hemodynamic stability than manual
induction, reflecting a lower incidence of post-
induction  hypotension under computer-guided
dosing.* Although TCI often involves a higher total
propofol dose, this does not appear to compromise
anesthesia quality. Leslie et al. review noted that TCI
was associated with higher propofol consumption but
required “fewer interventions” by the anesthetist, with
no significant differences in anesthetic depth or
adverse events between TCI and manual infusions.
These findings collectively indicate that TCI allows
more precise titration (and thus smoother
hemodynamic profiles) without adversely affecting
patient outcomes 8. This success can be attributed to
the controlled and precise infusion pattern provided by
the TCI technique. Although the average propofol
induction dose used in our study

(1.75 mg.kg™) exceeded commonly recommended
geriatric induction doses reported in prior studies,” the
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with caution but highlight the need for further
controlled trials to verify whether TCI truly
confers a hemodynamic benefit in such high-
risk elderly patients.

Detailed analysis of the blood pressure trajectory
further supports the precision of TCI. Figure 1 shows
that the MCI group had more noticeable hemodynamic
swings, as evidenced by a deeper drop in MAP post-
induction (T1) and a much sharper increase right after
LMA insertion (T2) (MAP 95.19 mmHg in MCI group
versus 83.47 mmHg in TCI group; P < 0.001).
Avoiding these large drops and subsequent reactive
hypertension is vital in older patients to prevent end-
organ damage.! The utility of TCI in providing stable
hemodynamics has been repeatedly shown across
various settings, including sedation for complex
procedures like transjugular intrahepatic
portosystemic shunt (TIPS) 5 and during general
anesthesia induction.®

The effectiveness of our TCI technique relied on the
Schnider pharmacokinetic model. Comparative
systematic reviews indicate that while models like
Eleveld may offer high predictive accuracy, the
Schnider model is known to exhibit better bias control
in elderly patients compared to Marsh or Eleveld,
making it a suitable choice for our geriatric cohort.
Furthermore, utilizing a stepwise TCI technique
(which TCI facilitates by gradual concentration
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adjustment) provides a more stable anesthesia
induction and effective attenuation of the
cardiovascular response in elderly patients compared
to non-stepwise bolus techniques.*®

A secondary finding of our study—addressing the
established clinical gap by evaluating recovery
characteristics—was that the TCI group appeared to
reach all key recovery timepoints faster than the MCI
group (Figure 2). This trend toward accelerated
recovery has also been observed in multiple surgical
contexts, which supports but does not confirm the
hypothesis that TCI may not inherently delay recovery

despite  higher  total doses reported in
electroconvulsive  therapy  studies.!*  Studies
comparing TClI and MCI in general surgery,

endoscopic retrograde cholangio-pancreatography
procedures 2, and gynecological endoscopy have also
found TCI leads to significantly shorter recovery times
(e.g., TCI 7.48 min vs. MCI 10.3 min; TCI 11.60 min
vs. MCI 15.40 min).*® Conversely, some reports on
short-duration laparoscopic surgery have found
recovery profiles to be comparable, suggesting the
duration of the case or the surgical context may
influence this benefit. * The computer-controlled
pump in TCI automatically adjusts the infusion rate
based on the programmed pharmacokinetic model and
patient data (age, weight, height, sex). This prevents
large fluctuations in drug concentration that can occur
with manual adjustments, leading to a more stable
level of anesthesia. By maintaining a more precise and
consistent concentration, TCI can often lead to lower
total drug consumption compared to manual infusion
where excess drug might be administered to account
for variability in patient response. A lower total dose
results in a shorter time for the drug to be cleared from
the body and for the patient to recover. In geriatric
care, the objective is to speed recovery and minimize
functional decline, as prolonged recovery is associated
with an increased risk of postoperative complications,
including cognitive dysfunction.: 7 157 Qur findings
are consistent with faster achievement of key recovery
endpoints in the TCI group, thereby reducing the
duration of exposure to residual anesthetics. This
observation aligns with the overall goal of improving
short-term postoperative outcomes in vulnerable
elderly patients.

Our study, being observational and single-center, has
limitations. The non-randomized allocation, though
reflecting real-world clinical practice by anesthetists
“plind to the study”, introduces the possibility of
unmeasured confounding factors influencing group
assignment or outcomes.

Although no a priori sample size calculation was
performed, a post-hoc power analysis for the primary
endpoint (incidence of post-induction hypotension)
demonstrated a power of 0.91 at o = 0.05. This
indicates that the study was adequately powered to
detect the observed difference between groups,
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thereby supporting the reliability of the statistical
findings despite the non-randomized design.

The use of the Schnider model for TCI may also limit
the generalizability of quantitative results to other
pharmacokinetic models (e.g., Marsh or Eleveld).
Finally, the cohort’s homogeneity (elderly, sacral
ulcer surgery, LMA anesthesia) limits the
generalizability of these findings beyond similar high-
risk, fragile surgical populations.

5. CONCLUSION

In conclusion, our prospective observational study
suggests that TCI propofol may offer improved
hemodynamic stability and a faster recovery profile
compared to MCI in highly vulnerable elderly patients
undergoing flap surgery for sacral pressure ulcers. TCI
significantly reduced the incidence of hypotension and
the need for vasopressor intervention while
accelerating recovery milestones.
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