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Abstract

Propofol is a popular intravenous anesthetic drug for inducing general anesthesia
due to its quick onset, short duration of action, and acceptable recovery profile.
However, its administration is usually linked with cardiovascular and respiratory
problems, which might jeopardize patient safety throughout the induction phase.
The purpose of this prospective observational research was to establish the
occurrence of problems after propofol induction and assess their relationship to
patient characteristics and perioperative variables. From March to July 2026, the
study was carried out at the Operation Theatre of District Headquarters (DHQ)
Hospital in Haripur, Pakistan. A convenience sampling method was used to
enroll 100 patients undergoing elective surgery under general anesthesia with
propofol induction. Descriptive statistics and Chi-square tests were utilized to
identify relationships. A pwalue of <0.05 was considered statistically significant.
Qwerall, 84% of individuals had problems, with 16% experiencing no adverse
events. The most prevalent problem was hypotension (35%), followed by
tachycardia (16%), hypertension (13%), bradycardia (7%), injection discomfort
(7%), hypoxia (5%), and respiratory depression (1%). The majority of problems
occurred during the first five minutes following induction (59%). BMI (p=0.001),
premedication (p=0.041), and the time of complication onset (p=0.001) all had
statistically significant relationships with the risk of complications, but age
(p=0.269), gender (p=0.450), ASA status (p=0.066), and comorbidities
(p=0.245) did not. Eighty-six percent of patients recovered on schedule after
receiving appropriate therapies. According to the data, hypotension is the most
common consequence after propofol induction, especially in obese individuals and
those using antihypertensive medicines. Close hemodynamic monitoring and rapid
treatment during the first few minutes after induction are critical for minimizing
adverse events and improving perioperative patient safety.

INTRODUCTION maintenance of general anesthesia as well as for
Propofol (2,6-diisopropylphenol) is a short-acting procedural and intensive care unit (ICU)
intravenous hypnotic anesthetic agent that is sedation. It has become the preferred intravenous
extensively used for the induction and anesthetic because of its rapid onset of action,
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short duration, and predictable recovery
profilel,2. Propofol was first synthesized by
Imperial Chemical Industries in 1977 and was
introduced into clinical practice in Europe in
1986 before receiving approval in the United
States in 19895. Since then, it has become one of
the most frequently administered anesthetic

agents worldwide owing to its
favorable pharmacological
properties and excellent patient

recovery characteristics2.

The rapid onset of propofol occurs within
approximately 30 seconds following intravenous
administration because of its high lipid solubility,
allowing rapid penetration across the blood-brain
barrier9. The duration of hypnosis after a single
induction dose is usually between 3 and 10
minutes due to rapid redistribution from the
central nervous system to peripheral tissues rather
than drug elimination3,4. This rapid recovery
allows early neurological assessment, reduced
postoperative sedation, and faster discharge from
the recovery room, making propofol particularly
suitable for ambulatory and day-care surgical
procedures5.Propofol  primarily  exerts  its
anesthetic effect through potentiation of gamma-
aminobutyric acid type A (GABA-A) receptors
within the central nervous system7. It acts as a
positive allosteric modulator of GABA-A
receptors, increasing chloride ion conductance
into neurons and producing membrane
hyperpolarization, thereby suppressing neuronal
excitability and inducing hypnosis, sedation, and
unconsciousnessl1.  This  mechanism also
contributes to its anticonvulsant, anxiolytic, and
muscle-relaxant  properties, making it highly
effective for anesthesia induction and procedural
sedation?.

Pharmacokinetically,  propofol demonstrates
rapid distribution, extensive plasma protein
binding, and efficient metabolism.
Approximately 95-98% of circulating propofol is
bound to plasma proteins, while metabolism
occurs predominantly in the liver through
glucuronidation and hydroxylation pathways3.
Nearly 40% of its metabolism also occurs
through extrahepatic mechanisms, contributing
to its high total body clearance6. Less than 0.3%

of the administered dose is excreted unchanged
in urine, indicating extensive metabolic
transformation before elimination5.Because of its
pharmacokinetic characteristics, propofol
produces smooth induction of anesthesia with
rapid emergence and minimal postoperative
drowsiness In comparison with many other
intravenous  induction agents, propofol is
associated with a lower incidence of postoperative
nausea and vomiting (PONV), resulting in greater
patient comfort, earlier oral intake, and shorter
hospital stay8. These advantages have made
propofol the induction agent of choice in
modern anesthetic practice for both inpatient
and outpatient surgical procedures2,5.

Despite these advantages, propofol
administration is associated with several adverse
effects that may occur during induction of
anesthesia. The most frequently reported
complications include hypotension, bradycardia,
respiratory depression, apnea, pain during
injection, and, less commonly, allergic reactions
and metabolic abnormalities during prolonged
infusion. Cardiovascular depression is primarily
attributed to systemic vasodilation, reduced
sympathetic nervous system activity, and
decreased myocardial contractility, all of which
contribute to reductions in blood pressure and
cardiac output immediately after induction.
Respiratory  complications remain another
important concern during propofol induction.
The drug may cause transient apnea, airway
obstruction,  hypoventilation, and  oxygen
desaturation, particularly when administered
rapidly or in combination with opioid analgesics.
[1,4] Appropriate airway management, oxygen
supplementation, and close monitoring are
therefore essential during induction to prevent
serious respiratory complications4.Pain during
propofol injection represents one of the most
common undesirable effects experienced by
patients. The incidence of injection pain has
been reported to range between 28% and 90%,
depending upon the injection site, vein size,
propofol formulation, and preventive measures
employed.  Various  techniques  including
pretreatment with lidocaine, administration
through larger veins, and slowing the injection
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rate have been shown to reduce the severity of
injection pain10.

The occurrence of propofol-related complications
is influenced by several patient- and procedure-
related factors. Advanced age, female gender,
higher American Society of Anesthesiologists
(ASA) physical status, cardiovascular disease,
diabetes mellitus, hypovolemia, obesity, and
concurrent administration of sedatives or opioids
significantly increase the risk of perioperative
complications10. Likewise, the total dose of
propofol, injection speed, and duration of
administration also influence the incidence and
severity of adverse events6.Although propofol
remains the gold standard intravenous induction
agent because of its excellent anesthetic profile,
complications  occurring immediately after
induction may contribute to increased
perioperative morbidity if not recognized and
managed promptlyl1.

Early identification of these complications allows
timely intervention, improves hemodynamic
stability, enhances patient safety, and reduces
anesthesia-related  adverse  outcomes.Several
international studies have reported varying
incidences  of  hypotension,  bradycardia,
respiratory depression, and injection pain
following propofol induction; however, these
incidences  differ according to  patient
characteristics, anesthetic  techniques, and
institutional protocols8.

Local data regarding the incidence of these
complications remain limited, particularly among
patients undergoing elective surgical procedures
in Pakistan. Therefore, evaluating the frequency
of complications associated with propofol
induction is essential for improving anesthetic
practice and developing strategies to minimize
perioperative risks2. Therefore, the present study
was designed to determine the incidence of
complications following propofol induction of
anesthesia in patients. The findings of this study
may contribute to improved perioperative
monitoring,
management, and enhanced patient safety by
identifying the most common complications
associated with propofol induction5

evidence-based anesthetic

METHODOLOGY:

This prospective  observational study was
conducted at the Operation Theatre of District
Headquarters (DHQ) Hospital, Haripur, from
March to July 2026. A total of 100 patients aged
18-90 years undergoing anesthesia induction
with propofol were enrolled using convenience
sampling. Data were collected using a modified
pre-designed proforma, and patients were
monitored for 10 minutes following induction to
record any complications. Patients with propofol
allergy, those not induced with propofol, and
those with incomplete data were excluded.
Ethical authorization was acquired prior to the
trial. Data were analyzed using SPSS version 32.0
and Microsoft Excel 2024, employing descriptive
statistics, cross-tabulations, and the Chi-square
test, with a p-value <0.05 considered statistically
significant.

RESULTS:
COMPREHENSIVE
ANALYSIS
The comparison of complications occurred with
age of Patient, gender, BMI, ASA, Comorbidities,
pre-medications, Propofol dose given, time of

STATISTICAL

Complications occurrence, Management given,
patients’ outcome, and Procedure done using
cross-tabulation with a Chi-square test.
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Key Finding P-
Variable Values value
Nil |Hypote HR| |02] |HRT [N} |HIN
nsion Pain
<18 years 3 1 0 0 2 0 0 0.269
IAge of Patients 1840 years |17 16 1 1 5 0 9
41-64 years |8 18 2 4 5 0 9
>65 years 0 1 0 0 o o 1
Gender Male 10 |6 1 1 4 2 4 0.450
Female 18 30 2 4 S 1 9
Below Normal [0 0 0 0 0 2 0
BMI Normal 25 23 2 3 3 1 10 001
Overweight |3 1 1 0 2 0 0
Obese 0 12 0 2 2 0 3
[ 16 14 0 0 5 3 2
IASA 11 10 19 2 4 4 0 8 0.066
111 2 3 1 1 3 0 3
None 20 21 1 2 7 3 5
HTN 3 6 1 2 0 0 6
DM 1 3 0 1 0 0 1
Cardiac 1 1 1 0 3 0 1
Co-morbidities Diseases 0.245
Overweight |1 0 0 1 0 0
IAsthma 2 1 0 0 1 0 0
Fatty Liver0 0 0 0 1 0 0
Disease
None 24 27 1 2 S 3 6
Opioids 1 0 1 0 2 0 0
Pre-medication Anti-HTN 2 6 1 2 1 0 6 0.041
Anti-DM 0 3 0 1 0 0 1
Other 1 0 0 0 1 0 0
Propofol DoselLow 1 0 0 0 0 1 0
given Standard 26 1 2 4 9 2 11 0.039
High 1 5 1 1 3 0 2
None 24 [0 0 0 0 0 0
Complications: \Within 54 27 2 4 0 3 10
time of occurrence |minutes
After 50 7 1 0 3 0 3 0.001
minutes
After 100 2 0 1 0 0 0
minutes
None 24 1 1 1 1 3 2
Fluids 0 29 0 0 4 0 0
Management given [Vasopressor |2 6 0 0 1 0 4
IAtropine 1 0 2 0 2 0 0 0.001
Beta blocker |0 0 0 0 3 0 6
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Corticosteroid |0 [0 0 0 1 0 0
Mask O2 1 0 0 4 0 0 0

Outcomes ofRec overed Timely 27 |33 1 1 12 3 9 0.001
patients Rec overed Late |1 3 2 4 0 0 4

Open 6 19 1 2 5 o 5
Procedure [cholecystectomy
done Lapar oscopic S S 0 2 3 0 5 0.001

cholec ystectomy

IAppendectomy 5 2 1 0 2 1 1

Thyroidectomy 2 0 1 0 0 0 1

Hernia repair 1 2 0 0 0 0 0

Exploratory 3 0 0 0 1 0 0

laparotomy

Hypospadias surgery [2 0 0 1 0 0

TAH 0 5 0 0 1

Biopsy 1 0 0 0 2
HR|= Bradycardia; O2|= Hypoxia; HR1%= treatments, with one-third of patients not
Tachycardia; INJ-Pain= Injection Pain; HTN= requiring any intervention. The vast majority of
Hypertension patients (86.0%) healed without delay.
This research comprised a total of 100 patients. Cross-tabulation and Chi-square analysis found
The majority of participants (46.0%) were that age, gender, ASA status, and comorbidities

between the ages of 18 and 40, 41 and 64,
respectively, with just 6.0% being younger than
18 and 2.0% older than 65. Females made up the
bulk of the study population (72.0%). The
majority of patients had a normal BMI (72.0%),
followed by obese (19.0%), overweight (7.0%),
and underweight (2.0%) persons. Regarding ASA
categorization, 47.0% of patients were ASA II,
40.0% ASA 1, and 13.0% ASA III. The most
frequent comorbidity was hypertension (18.0%),
with 59.0% of individuals having no underlying
medical problems. The majority of patients (71%)
did not get premedication, and 85.0% received
the normal dose of propofol. The most common
problem seen after propofol induction was
hypotension (36.0%), followed by hypertension
(13.0%), tachycardia (12.0%), hypoxia (5.0%),
bradycardia (3.0%), injection discomfort (3.0%),
and respiratory depression (1.0%). In 27.0% of
cases, no problems were detected. The majority of
problems (59.0%) occurred during the first five
minutes following induction. Intravenous fluids,
vasopressors, atropine, oxygen supplementation,
and beta-blockers were the most often used

had no significant relationship with propofol-
related problems. However, BMI indicated a
significant correlation (p = 0.001), with obese
individuals having greater rates of hypotension
and hypoxia. Premedication usage was also
substantially related to problems (p = 0.041),
especially among using
antihypertensive drugs. Furthermore, propofol
dose (p = 0.039), problem onset time (p = 0.001),
treatment offered (p = 0.001), patient outcomes
(p

= 0.001), and surgical operation type (p = 0.001)
all had a significant relationship with the
occurrence of difficulties. Hypotension was more
prevalent in patients getting greater propofol
dosages, as well as during open and laparoscopic
cholecystectomy operations. Overall, the results
show that while propofol is typically safe and
effective, BMI, premedication state, propofol
dose, and the early post-induction period all play
major roles in the development of problems.

individuals

DISCUSSION:

The current study assessed the frequency of
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problems following propofol induction for
general anesthesia and identified risk variables for
these issues. The most common consequence
seen was hypotension (36%), followed by
hypertension (13%), tachycardia (12%), hypoxia
(5%), bradycardia (3%), injection discomfort
(3%), and respiratory depression (1%). Most
difficulties occurred during the first five minutes
of induction and were successfully handled with
proper measures. The majority of patients
recovered quickly, demonstrating that propofol is
still a safe anesthetic drug when administered
with proper monitoring.

Short et al. recognized propofol as a safe and
dependable intravenous anesthetic with easy
induction, short recovery, and good anesthetic
conditions. They also stated that the most
common dosage-dependent side effects include
hypotension and respiratory depression, which
may be reduced with cautious dose titration,
hydration treatment, oxygen supplementation,
and ventilatory support as needed. These findings
are consistent with the current study, in which
hypotension was the most prevalent consequence
and intravenous fluids were the major treatment
techniquel2. Singh et al. examined Propofol-
Related Infusion Syndrome (PRIS) and found
that prolonged or high-dose propofol infusion
might cause serious consequences such as
metabolic  acidosis,  cardiac  dysfunction,
rhabdomyolysis, acute renal damage, and cardiac
arrhythmias. Although PRIS was not observed in
the current investigation since only propofol
induction doses were delivered, the review
underlines the significance of close monitoring
and adequate dosage to avoid significant
consequences13. Kotani et al. did a systematic
review and meta-analysis of 30,757 patients and
found that propofol had an acceptable safety
profile in a variety of surgical and intensive care
settings. Their findings corroborate the findings
of the current investigation, in which the
majority of problems were minor, -efficiently
handled, and followed by positive patient
outcomes with fast recoveryl4. Kalmar et al.
found that propofol-based total intravenous
anesthesia (TIVA) had a significantly lower
environmental impact than volatile anesthetic

drugs while still providing great clinical efficacy.
Although the current study did not assess
environmental sustainability, the findings justify
the ongoing use of propofol due to its excellent
clinical and environmental characteristics15.

Cao et al. found that propofol-based anesthesia
considerably  decreased the incidence of
postoperative  delirium in elderly patients
undergoing major cancer surgery compared to
sevoflurane. Although postoperative delirium was
not investigated in this study, the majority of
patients recovered quickly, which is consistent
with the authors' reported propofol recovery
characteristics16.

Gao et al. tested ciprofol and propofol during
colonoscopy and discovered that both drugs had
comparable procedural success rates. However,
ciprofol was linked to a considerably decreased
incidence of injection discomfort, hypotension,
and respiratory depression. In contrast, the
current study indicated that hypotension was the
most prevalent consequence following propofol
induction, with injection discomfort and
respiratory depression occurring less frequently,
indicating that ciprofol may be more tolerable
than propofoll7. Hudaib et al. performed a
systematic review and meta-analysis comparing
ciprofol and propofol and concluded that both
anesthetic agents provide comparable efficacy and
recovery profiles. Ciprofol, on the other hand,
was linked to less injection pain and better
patient comfort, whereas propofol resulted in a
slightly faster induction. These findings are
consistent with the current study, which found
that while injection discomfort was infrequent,
hypotension remained the most prevalent
consequence of propofol administration18.

The current study also found that BMI,
premedication use, propofol dose, timing of
complications, management provided, patient
outcome, and surgical procedure type all had a
significant impact on the occurrence of propofol-
related complications. In contrast, age, gender,
ASA status, and comorbidities had no significant
association with problems. These findings
highlight the importance of individualized
patient assessment, careful dose selection, and
vigilant monitoring during the early post-
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induction period to minimize adverse events and
improve patient safety.

CONCLUSION:

The current study suggests that propofol is an
effective intravenous anesthetic drug for inducing
general anesthesia, resulting in a smooth
induction and adequate recovery in most
patients. However, it is linked with a number of
problems, the most prevalent of which is
hypotension, especially in the first few minutes
following  injection.
significantly associated with BMI, premedication
status, time of onset, and patient outcomes, but
not with age, gender, ASA status, or
comorbidities. Overall, propofol has a generally
acceptable safety profile when used properly;
nevertheless, careful patient evaluation, tailored
dose, and diligent intraoperative supervision are
required to minimize side effects and maintain
patient safety.

Complications ~ were
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