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Use of Propofol Infusion for Sedation after Pediatric Cardiac Surgery:
Propofol Bridge to Tracheal Extubation.
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ABSTRACT:

Objective: To find out the safety and efficacy of Propofol Infusion as bridge to tracheal extubation after surgeries of
congenital hearts defects in pediatric population.

Methodology: This prospective case series was planned to be conducted at the department of cardiac surgery, National
Institute of Cardiovascular Diseases Karachi; during Jan 2024 to December 2025. It was planned to enroll 50 pediatric
cardiac patients requiring surgery for congenital heart diseases. However, we collected data of 24 patients only who
underwent for palliative or definitive correction of congenital heart defects. Two operated patients; the total Correction of
Tetralogy of Fallot and closure of Ventricular Septal defect respectively developed unexplained increase in the serum
lactate level in the absence of any changes in the hemodynamic. Both patients shared a common factor of having
propofol infusion duration exceeding 8 hours. As the safety of the patient is top most priority, further enroliment was halt-
ed.

Results: Our study group included 24 patients, comprising 14 males (58%) and 10 females (42%). Among them, four
patients underwent off-pump surgery, with three receiving palliative shunts and one undergoing PDA ligation. Serum
lactate was monitored hourly for each patient.

Conclusions: Our study raised the concern with Propofol Infusion in pediatric population if used beyond 8 hours.
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Introduction: units (PICUs) for sustaining sedatlon in mechanically venti-
Propofol is a rapid-acting intravenous (IV) general anes- lated children remains controversial 12" primarily due to con-
thetic agent. It exerts its effects through agonist activity at cerns about metabollc acidosis, refractory bradycardia, and
GABA-A receptors and positive allosteric modulation, as circulatory failures.’

well as interactions with endocannabinoid receptors, We planned a prospective study to determine the safety
NMDA receptors, and u-opioid receptors whlle also acting and efficacy of use of Propofol infusion in our patients op-
as an antagonist on sodium channels.” % ® Due to these erated for congenital heart defects as bridge to tracheal
effects, Propofol infusion is also utilized for sedation in in- extubation.

tensive care units (ICUsz, with its rapid reversal enabling Objective:

swift tracheal extubation.™ ° Following cardiac surgery, chil- The main goal was to evaluate propofol infusion's effective-
dren are kept sedated and paralyzed for varying periods t0 ness as a bridge to a successful tracheal extubation in chil-
ensure hemodynamic stability” and to assess the mediasti- dren. concurrently to assess the propofol infusion's safety
nal drain. When a child is scheduled for an extubation trial, for sedation in children.

it is essential to balance the need for optimal sedation to  Qperational Definition and Inclusion/ Exclusion Criteria:
prevent accidental self-extubation and the dislodging of £qrihe study purpose, effectiveness of propofol is defined
invasive lines due to agitation, while also ensuring ade- 55 completing a successful tracheal extubation (no reintu-
quate resp|ratory drive and airway reflexes for a successful a4ion within six hours) without inadvertent self-extubation
extubation.”® The strategies employed in VarIOé,IS institu- o invasive line dislodgment due to patient agitation. The
tions include the use of high-dose narcotics’, dexme- geyelopment of unexplained persistent lactic acidosis de-
detomidine (DEX), and Propofol infusion. " _ cides safety "In the absence of hemodynamic instability,"
The use of Propofol infusion for sedation in adult ICUs is \yhere "unexplained” refers to the rising trend of lactic acid

. 1 . .
well recognized. " However, the use of Propofol infusion as i two consecutive reports with samples collected an hour
a bridge to tracheal extubation in pediatric intensive care gpart.

Inclusion Criteria includes patients operated for congenital
heart defects and these patients maintained on Propofol
infusion for sedation during the period of mechanical venti-
lation. Patients aged more than 15 years, patients with any
of history of allergy (irrespective of trigger stimuli), patients
requiring ventilation beyond 24 hours were excluded. In
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Methodology:

This study was conducted prospectively in Cardiac surgery
ICU, department of cardiac surgery PAQSJ institute of
medical sciences, Gambat from 01-02-2024 to 05-07-2024.
We plan to enroll 50 patients however during period of
study 27 patients found eligible as per inclusion and exclu-
sion criteria.

Vancomycin infusion is administered one hour in the ward
before the shift to the operating theater. Young children are
sedated prior to transfer. Induction is performed using a
Propofol dose of 3 mg/kg and a nalbuphine dose of 0.1 mg/
kg, along with the muscle relaxant Atracurium at a dose of
0.5 mg/kg, while isoflurane is utilized for the maintenance
of anesthesia. Following induction, invasive lines are
placed.

Close heart procedure like Patent Ductus Arteriosus (PDA)
ligation and Modified Blalock-Taussig-Thomas (mBTT) and
Central Shunts were caried out without cardiopulmonary
bypass support. While intracardiac repairs require estab-
lishment of cardiopulmonary bypass with the help of heart
lung machined with desired Activated Clotting Time (ACT)
of 450 sec with heparin and its effect was reversed by pro-
tamine after surgery. Our choice of positive inotropes in-
cludes adrenaline, milrinone and nor adrenaline. Patients
are shifted to Pediatric intensive care unit (PICU) with
Propofol infusion at the dose 50 mics/kg/mint. Our target is
to extubate patient within six hours after shifting to PICU
depending on surgical consideration like bleeding or iono-
tropic score'® and serum lactate level in addition to the res-
piratory parameters.

Results:

This study initially consists of 27 patients however; 3 pa-
tients were excluded from the study due persistent escala-
tion of ionotropic - and requirement of addition of vasopres-
sor support in postoperative period. Therefore, the data of
24 patients was considered finally. Among these 14(58%)
were male and 10 (42%) were female with average age of
8.4 years. The general demographic characters and opera-
tive and post operative characteristics are shown in table 1.
Table No 1. Demographic, Intraoperative and Post Opera-
tive Characteristics (n=24)

Gender M 14(58%): F 10 (42%)
Age average ,median 854 y; 7y

Palliative correction 4(13%)

Definitive correction 21 (87%)

Close heart surgery 4(17%)

Open heart surgery 20(87%)

Cardiopulmonary by-
pass time
Cross clamp time

Average 120min with
80min median
Average 68 min with 38

min median
lonotropic score 8.8 with median score of
6
Invasive ventilation Average 356.25 with me-
time dian 134 min

Our four patients underwent off pump surgeries including
three patients for palliative shunts for hypoplastic pulmo-
nary arteries with the diagnosis of tetralogy of Fallot and
one patient underwent PDA ligation. Our 20 patients under-
went open heart surgeries for definitive correction of their
congenital heart defects with diagnosis as mentioned in
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chart 1. Our youngest patient is of 3 years diagnosed case
of TOF underwent total correction and oldest of 15 years
underwent ASD closure. Our two patients were shifted to
the PICU with planned overnight ventilation due to severe
pulmonary artery hypertension. We have to halt our study
due to observation of unexplained raised serum lactate
level in two of our patients. Our first case was 3rd enrolled
case while second was 21st case. Later on, after a depart-
mental discussion it was decided to halt further enrolment
of patient to avoid any unwanted consequences.

Fig No 1. Diagnosis of patients (n=24)

PDA uTOF mVSD mASDI,PS mASDII

ASD=Atrial Septal Defect, PS=Pulmonary Stenosis,
VSD=Ventricular Septal Defect, TOF=Tétralogy of Fallot, PDA=Patent
ductus arteriosus

The description of these both cases for academic purpose
is as follows.

1) A 3-year-old child weighing 9 kg was diagnosed with
tetralogy Fallot. The child had trans-atrial and trans-
pulmonary correction; the surgical process proceeded
smoothly, with clamp and bypass times of 80 and 142
minutes, respectively. With a double inotrope support of
milrinone and adrenaline and an ionotropic score of 15, he
was shifted to the PICU. Child was shifted with the Propofol
dose of 450mics per minute (50mics per kg per minute).
The patient's initial lactate level upon arrival was 4.5 mmol/
I, and the ABG report showed a persistently low Po2, which
caused the patient's extubation to be delayed. His four-
hourly lactate pattern was 4.5, 3.2, 2.5, and 4.8 (mmol/l).
After an hour when repeated it was 6.5 mmol/l, and there-
fore it was decided to discontinued the propofol infusion.
After an hour of propofol discontinuation it was 3.5 mmol/l.
The patient was scheduled to wean off of the ventilator,
accepting the substandard Po2. The postoperative echo,
which was performed in the morning, showed no abnormal-
ities and no right to left shunt at the heart level. The pa-
tient's PICU course was uneventful, and at the 5th post
operative day the SpO2 was 91%.

2) A 14-year-old child weighing 24 kg having perimembra-
neous ventricular septal defect (VSD) having significant
pulmonary artery hypertension underwent surgery. The
VSD closed with clamp and bypass times of 31 and 78
minutes, respectively, the intraoperative course went
smoothly. With a ionotropic score of 13, he was shifted to
the PICU and given double inotrope support with milrinone
and adrenaline. Propofol was administered to the child in
the PICU at a rate of 1200 mics per minute (50 mics per
kilogram). In accordance with the pulmonary hypertension
care guideline, the child was scheduled for overnight venti-
lation. The patient's initial lactate level upon arrival was 6.3
mmol/l. His lactate pattern was 4,3.2,2.5,2,2.8,7.6 every
three hours. When repeated after an hour it was 8.5 mmol/
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I, and therefore the propofol infusion was discontinued Af-
ter an hour of propofol infusion, the serum lactate was 7.2
mmol/l, followed by 5.3 mmol/l, a falling pattern was ob-
served. An unremarkable postoperative echo was per-
formed in the morning. As a result, weaning off the ventila-
tor was scheduled, and the patient was discharged on 6th
post operative day with double pulmonary vasodilator med-
ication. The remainder of the postoperative course was
uneventful.

Discussion:

Propofol is utilized as induction agent for general anesthe-
sia in adults as well as Pediatric patients with well-
established safety.15 Propofol can be used to help wean
patients off of other infusions, such as opiates and benzo-
diazepines, before extubation. This helps to maintain res-
piratory drive and airway reflexes for a successful extuba-
tion while striking a balance between the need for the de-
sired level of sedation to prevent self-extubation due to
agitation.® Nevertheless, its use in pediatric intensive care
units has been largely controversial. First time the concern
raised about the use of Propofol infusion for sedation of
critically ill children was reported in 1992 when 5 children
with airway infection in PICU were sedated with Propofol
infusion and these children developed metabolic acidosis
and myocardial failure resulting in their death.' Another
report published in 1998 involving 18 pediatric patients se-
dated with Propofol |nfu5|on developed severe metabolic
acidosis, and cardiac arrest."”” However, these both reports
includes children that were critically ill and Propofol infu-
sion was planned to use for variable periods. Contrary to
these reports; in a prospective study by Sruti Uppuluri et al
involving 33 patients use of Propofol infusion for average of
8 hours remained unremarkable.” Another study showed
use of Propofol as a brldge to extubation in 30% of the pa-
tients admitted in various PICUs in Germany.”® There is
currently more trend is observed of utilizing Propofol as
bridge to tracheal extubation when planned for short period
of the time while a decline in utlllzatlon of the agents with
prolong and often unpredictable effect.”® Our two patients
in the current investigation experienced unexplained lactic
acidosis. Age, gender, and diagnosis did not correlate. The
length of infusion beyond 12 hours was the only correlation
found. Additionally, an instantaneous decrease in serum
lactate levels with the suspension of propofol infusion sug-
gests a connection between propofol and lactemia.
Conclusion:

Two of the patients in our trial experienced abrupt, inexpli-
cable increases in their lactate levels, which led to the sus-
pension of additional patient enrollment due to patient safe-
ty concerns. We do not have enough data to comment on
or recommend using propofol as a bridge to extubation. For
further evaluation-controlled trial with large sample is re-
quired.
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