
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=zljm20

Libyan Journal of Medicine

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/zljm20

Ketofol performance to reduce postoperative
emergence agitation in children undergoing
adenotonsillectomy

Idress Ali, Murad Alahdal, Haifa Xia, Arafa S. El. Moughrabi, Huang Shiqian &
Shanglong Yao

To cite this article: Idress Ali, Murad Alahdal, Haifa Xia, Arafa S. El. Moughrabi, Huang Shiqian
& Shanglong Yao (2020) Ketofol performance to reduce postoperative emergence agitation
in children undergoing adenotonsillectomy, Libyan Journal of Medicine, 15:1, 1688450, DOI:
10.1080/19932820.2019.1688450

To link to this article:  https://doi.org/10.1080/19932820.2019.1688450

© 2019 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group.

Published online: 27 Nov 2019.

Submit your article to this journal Article views: 2123

View related articles View Crossmark data

Citing articles: 1 View citing articles 

https://www.tandfonline.com/action/journalInformation?journalCode=zljm20
https://www.tandfonline.com/loi/zljm20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/19932820.2019.1688450
https://doi.org/10.1080/19932820.2019.1688450
https://www.tandfonline.com/action/authorSubmission?journalCode=zljm20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=zljm20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/19932820.2019.1688450
https://www.tandfonline.com/doi/mlt/10.1080/19932820.2019.1688450
http://crossmark.crossref.org/dialog/?doi=10.1080/19932820.2019.1688450&domain=pdf&date_stamp=2019-11-27
http://crossmark.crossref.org/dialog/?doi=10.1080/19932820.2019.1688450&domain=pdf&date_stamp=2019-11-27
https://www.tandfonline.com/doi/citedby/10.1080/19932820.2019.1688450#tabModule
https://www.tandfonline.com/doi/citedby/10.1080/19932820.2019.1688450#tabModule


ARTICLE
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Technology, Wuhan, China; cDepartment of Anesthesiology, Alwehda Teaching Hospital, Dhamar University, Dhamar city, Yemen;
dShenzhen Key Laboratory of Tissue Engineering, Shenzhen Laboratory of Digital Orthopedic Engineering, Shenzhen Second People’s
Hospital (The First Hospital Affiliated to Shenzhen University, Health Science Center), Shenzhen, P. R. China; eDepartment of Medical
Laboratories, school of medicine, Hodeidah University, Al-Hudaydah city, Yemen; fDepartment of Oral & Maxillofacial Surgery, Union
Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan, China

ABSTRACT
Background: Emergence agitation is a reformed state of mindfulness, which starts with
a sudden form of anesthesia and progresses through the early repossession age. Thus, the
purpose of this study is to evaluate 1:3 ketofol performance on children 3–15 years old
undergoing adenotonsillectomy.
Methods: A total of 60 children aged 3–15 years undergoing adenotonsillectomy were
randomly allocated to receive low-dose ketamine 0.15 mg/kg followed by propofol
0.45 mg/kg i.v. ketofol (1:3) about 10 min before the end of surgery in comparison to 60
children aged 3–15 years who received only normal saline and dextrose. Anesthesia was
induced and maintained with sevoflurane. Postoperative pain and EA were assessed with
objective pain score (OPS) and the Pediatric Anesthesia Emergence Delirium (PAED) scale,
respectively. EA was defined as a PAED 10 points. Recovery profile and postoperative
complications were also recorded.
Results: The incidence and severity of EA were found significantly lower in the ketofol
group in comparison to the control group with a percentage of (13.33% vs 48.33%) (8% vs
15%) respectively (P < 0.05). Also, the time for interaction from anesthetic tainted to
extubating in the ketofol set was significantly less than in the control group (P < 0.05).
Interestingly, there are no opposing events such as nausea, laryngospasm, bronchospasm,
hypotension, bradycardia, bleeding, or postoperative respiratory depression (respiratory
rate: <16) were noticed in the ketofol supervision (P > 0.05). Moreover, the heart rate was
meaningfully higher in the control group starting at the time of tracheal extubating in
comparison to the children undergone ketofol (P < 0.05). Alert score and time from pain-
killing tainted till liberation from PACU showed substantial significant changes at ketofol set
(P < 0.05).
Conclusion: Ketofol (1:3) shows significant performance to reduce postoperative agitation
in the children undergone adenotonsillectomy.
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1. Introduction

Emergence agitation (EA) is a postoperative uncom-
fortable phenomenon that increases with common
use of sevorane [1]. Several drugs such as propofol,
fentanyl, ketamine, clonidine, and precedex have
been used to manage postoperative pains and
uncomfortable phenomenon [2,3]. Although there
are various anesthetic drugs showed interesting find-
ings to reduce postoperative side effects, in this study,
we focused on the ketofol performance because of
the missing of ketofol optimum mixing ratio and its
performance to reduce EA in the children regarding
the age variable. To date, ketofol gains increasing
interest as an agent for procedural sedation and

analgesia. It is a mix of ketamine and propofol in
different mix ratios [4,5]. Routinely, ketamine serves
as a most operative analgesic in combination with
a low-dose opioid. Although it has been used as
a sole analgesic agent, pain fitting measurements
presented notable advanced serious side effects [6];
for instance, psychological disorders could appear as
ketamine common side effects [7,8]. As known, it was
classified as a receptor antagonist of N-methyl-
D-aspartate (NMDA). However, its crucial mechanism
remains unclear [9,10]. Also, its side effects may
include confusion, tension, or delirium [11]. Besides,
propofol is a short-acting medication used for general
anesthesia induction and maintenance. It has a strong
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effect to decrease consciousness and lack of memory
[12]. Certainly, propofol widely recruited as an alter-
native of sodium thiopental for opening anesthesia,
because regaining from propofol is quicker. Recently,
propofol was used as a well cast-off for technical
sedation [13]. It was also far and wide used for seda-
tion of newborns and kids undergoing MRI [14].
However, its blend with ketamine significantly
reduced server side effects [15]. Truly, propofol has
been projected to have several dynamics of action,
through potentiation of the GABA receptor, thereby
slowing the channel-closing time. Propofol similarities
also showed acting as sodium channel blockers
[16,17].

On the other hand, propofol-ketamine combinations
have been used for practical sedation [18] in comparison
to ketamine and propofol with propofol alone in the
emergency department by many projects, but the opti-
mum mixing concentrations for children’s sedation yet
have not been judged. Ketofol advantages could be
reduced or giving reverse interaction if the effect of
ketamine and propofol does not well balanced.
According to the previously published literature, we
noticed that ketamine to propofol 1:3 ratio was reduced
emergency agitation’s serious complications and pro-
vide better results in children in comparison to other
mixing ratios [19]. Thus, we supposed that using a 1:3
mixing ratio could be the best choice for our sedation
applications. However, until now children’s age groups
that have been documented showed a range between 6
months and 10 years, since most of the children
undergo adenotonsillectomy operations are school-
aged children more than documented ages. Therefore,
in this study we report children from 3 to 15 years old
underwent emergency adenotonsillectomy those were
received ketofol (1:3) induced and maintained with
sevoflurane. We also discussed the clinical significance
of ketofol for this category of children in comparison to
the non-ketofol sedated group.

2. Methodology and procedure

2.1. Ethical approval

In accordance with Huazhong University of Science &
Technology’s research ethics committee, the form of
patient’s consent has been reviewed, discussed, and
approved according to the Wuhan union hospital’s
rules and regulations. The relatives (parents) of
enrolled children in this study were listened to the
researcher’s explanation and freely signed the form of
consent to use ketofol.

2.2. Enrollment of participants

Children aged 3–15 years undergoing adenotonsillect-
omy surgery were enrolled in this study according to

parents' consent and eligibility. We have nominated
children for whom the handling physician designated
ketofol for practical sedation and analgesia. In brief,
the inclusion criteria of children eligible for the study
were as follows:

(1) Children aged 3 to 15 years with signed written
informed consent by parents

(2) Children undergoing adenotonsillectomy
surgery

(3) Normal weight and physical examinations
(4) Children having no immunological, neurologi-

cal, or hematological disorders
(5) Children not having any drug allergy or asthma
(6) Children not having any vascular disorders

While the exclusion criteria were as follows:

(1) Children having any drug allergy to either read-
ing medication or preoperative medication
were omitted from the study

(2) Children having any abnormal disorders

2.3. Sample size

The sample size has been decided according to the
number of children underwent adenotonsillectomy
operations in 2016 in our group at the Department
of Anaesthesia, Union Hospital, Wuhan city. Sample
size calculation was performed by using Cochran’s
formula (90% confidence level and 10% margin of
error). Thereafter, the prior power analysis has been
calculated for our null hypothesis (10%) to achieve
90% power. Thus, the sample size of this study
showed enough confidence to perform clinical trials.

2.4. Procedures

2.4.1. Ketofol preparation and administration
We have prepared ketofol as a 1:3 blend of 0.15 mg/
kg ketamine and 0.45 mg/kg propofol mixed in one
syringe fitted with a blind tip conduit. We then per-
formed procedural sedation and analgesia using keto-
fol by the intravenous administration of 1 to 3 mL
aliquots titrated at the discretion of the physician
administering the medication. Sixty Children received
opioid analgesia before the procedure at the discre-
tion of the treating physician. The dose and timing of
medication administration, together with the ultimate
depth of sedation achieved were intentionally not
standardized to more accurately reflect the variability
in physician preference, patient response, and the
differing procedural sedation and analgesia require-
ments for various procedures in emergency medicine
practice.
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2.4.2. Checking process
Children were abstained for 6 h before the process. Then
we made standard checking (electrocardiography (ECG),
non-invasive blood pressure (NIBP), pulse oxygen inunda-
tion (SpO2), and Bispectrality index (BIS)) associated with
children in the surgical treatment room. All enrolled chil-
dren were not premeditated before the process.
Anesthesia was encouraged via a face-mask with oxy-
gen–air combination and sevoflurane with increments
of 1% at each breath up to 8%. Once mindfulness was
missing, intravenous access was recognized and an infu-
sion of balanced salt solution was directed according to
standard fluid management Guidelines. Thereafter, tra-
cheal intubation was done after realizing the adequate
depth of anesthesia and without the use of neuromuscu-
lar blocking drugs. After the orientation of anesthesia and
before the surgical opening, children were allocated to
one of the two sets according to a computer-produced
randomization database, through double-blind process.
We used an internet site program http://www.random.
org to produce sequenced random numbers. Next, to
preserve the BIS score among 40 and 60 the inhalation
agent was titrated, while ventilation was measured
to sustain the end-tidal carbon dioxide (EtCO2) between
35 ± 4 mmHg. Furthermore, baseline hemodynamic var-
iations were kept within a ±20% range. Also, to prevent
postoperative nausea, dexamethasone (0.2 mg/kg) was
intravenously directed. Yet, children were established 1:3
ketofol (0.15 mg/kg ketamine to 0.45 mg/kg propofol)
about 10 min before the end of surgery or volume-
matched normal saline (Control set, n = 60).

2.4.3. Measuring procedure
Later, we settled the procedure, sevoflurane was
unobtainable, and the O2 flow rate was amplified to
10 L/min. The following time intermissions were
detailed: The duration of anesthesia (was measured
from the start of sevoflurane induction until endotra-
cheal tube (EET) removal), interval of surgery (was
defined as the time between the insertion and
removal of the Boyle-Davis mouth gag), time to
remove ETT (defined as time from discontinuation of
sevoflurane to tracheal extubation), interface time
(was defined as spontaneous eye opening or on
vocal appreciation from sevoflurane discontinuation),
and duration of PACU stay (was measured from arrival
to PACU until discharge). Endotracheal tube was unin-
volved when breathing was steady and adequate in
rate and depth. Study drugs were arranged and hid-
den behind drapes and controlled by a self-governing
anesthesiologist who was blinded to the patient set
allocation.

2.4.4. Blood oxygen saturation level (SpO2)
Intraoperative hemodynamic data, level of anesthesia
and SpO2 were verified by the same anesthesiologist

every 5 min. The anesthesiologists who achieved and
preserved the anesthesia did not participate in any of
the postoperative evaluations.

2.5. Observations

The primary outcome of this study was the Pediatric
Anesthesia Sudden Delirium (PAED) scale in the post
anesthesia care unit (PACU). Postoperative pain and
EA were assessed for 60 min by a blinded care unit
nurse. Because most of the EA incidents ensued
within 30 min of PACU arrival [20], EA was appraised
interval 5 min for the first 30 min and then every 10
min for the outstanding 30 min. It includes five
objects (eye contact with the caregiver, purposeful
action, and awareness of surroundings, restlessness,
and inconsolability). Each item was scored by five
scores (0 to 4) permitting to its degree, for
a maximum of 20 points. Anxiety scores ≥10 were
observed as presence of tension, and scores ≥15
were viewed as severe nervousness. Postoperative
pain was gauged by independent pain score (OPS),
a test used to judge pain in children, at the same time
intermissions. Postoperative Vomiting (POV) was
appraised using a numeric rank score (0–2), where
a score of 0 = no vomiting, 1 = vomited once, and 2
= vomited twice or more. Throughing up was not
recorded because it was difficult to be evaluated in
the children. HR, NIBP, RR, and SpO2 were noticed in
the PACU each 5 min for the first 15 min, then at 15-
min intermissions for the remaining 45 min. Any desa-
turation episode with SpO2 below 95% was well
known. Difficulties during the appearance period
and in the PACU, such as laryngospasm, bronchos-
pasm bradycardia, respiratory downheartedness,
hypotension, and nausea were logged and achieved
suitably. Children were cleared from the PACU when
they were serene and had an Aldrete score of ≥9.

2.6. Statistical analysis

Statistical analysis was performed by using SPSS soft-
ware (version 13.0; SPSS, Inc., Chicago, IL, USA). Data
were analyzed by using SD and paired t-test for asso-
ciated factors. All P-values were 2-tailed and P < 0.05
was considered to indicate a statistically significant
difference.

3. Results

3.1. Enrolled case selection

Initially, 128 children were enrolled in this study; 8
children were later excluded from the study, because
2 of them were pre-injected with intravenous mida-
zolam (40 μg/kg), 2 due to crying, and 2 due to an
upper respiratory tract infection (URI). Meanwhile,
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there are two cases were omitted because of allergy.
Thus, a total of 120 children completed the study.

3.2. Demographic characteristics and
intraoperative management

Enrolled children were allocated in two sets: one is the
control group in which children were not receiving keto-
fol (set A), and another set was the children who received
1:3 ketofol (set B). Statistical analysis of patient’s demo-
graphic data showed no significant differences between
children in both sets regarding the number of children,
age, sex, weight, ASA physical status, and duration of
ketofol infusion as seen in Table 1. Also, the duration of
mental orientation, tension score, and duration of surgery
represented no statistical differences among the tested
groups.

Furthermore, statistical analysis of recovery times,
anesthetics consumptions, and consumption of antie-
metic revealed that ketofol significantly improved time
recovery, anesthetics, and antiemetic consumptions,
which indicated that ketofol at 1:3 ratios significantly,
improves postoperative symptoms.

These findings confirmed by analysis of ambulation
and discharge time that also presented a significant
reduction of ambulation and actual discharge times in
the ketofol-treated individuals.

3.3. Scores and analgesic requirements

Evaluation of postoperative pain scores and analgesic
requirements was extensively searched. Several

techniques and treatments were implemented to reduce
pain sufferings. Ketofol was mainly used to achieve this
issue (pain limitations). Interestingly, we noticed that
ketofol significantly reduced oculocardiac reflex time in
comparison to ketofol untreated group (P = 0.001) as
shown in Table 2; this is indicating a protective effect of
ketofol (1:3) against OCR. Also, the preoperative tension
score represented no statistical differences between both
tested sets, since the postoperative tension score exhib-
ited notable differences from5.7 to 4.8 score as presented
in Table 2. Moreover, Faces Pain Scale (FPS) during awa-
kening presented significant effect of ketofol in compar-
ison to control group (P = 0.001) from five scores of set
A to two scores in the ketofol set B. Also, the observation
of Ramsay Sedation Score during awakening and post-
operative 60th min showed good sedation quality in the
ketofol group (P = 0.01) in comparison to control group.
Interestingly the numeric rating of postoperative pain
presented a significant reduction of postoperative pain
in the ketofol group that provided a comfortable awake
up. Furthermore, the satisfaction score of surgeons dur-
ing the procedure showed significant satisfaction of keto-
fol 1:3 administration in comparison to the control group.
These results suggest that ketofol efficiently improves
pain reduction, comfortable and stability score, which
eliminates postsurgical pain therapy.

3.4. The effect of ketofol on the pediatric
anesthesia sudden delirium scores

Intraoperative data presented that the Paediatric
Anesthesia Sudden Delirium (PEAD) scale/peak score in

Table 1. Demographic characteristics, intraoperative managements, and recovery times.
Demographic data Set A (n = 60) Set B (n = 60) P value

Age (year) 12.5 ± 3.1 12.3 ± 3.4 0.2
Weight (kg) 29.5 ± 7.7 27.8 ± 7 0.1
Body mass index (kg/m2) 17.6 ± 1.3 17.3 ± 1.6 1.0
Gender (M/F) 31/29 32/28 0.2
Recovery times (min) 15.5 ± 4.1* 11.6 ± 3.0 0.008
Duration of surgery (min) 63.8 ± 19.3 62.6 ± 18.0 0.1
Duration of mental orientation (min) 37.9 ± 8.0 40.2 ± 9.6 0.9
Sick individuals with tension score 4 during postoperative 1-h period (n) (%) 27 (45) 22 (36.6) 0.3
The consumption of anesthetics (mg) 52.7 ± 18.5* 157.6 ± 85.6 0.0001
The consumption of antiemetic (Emedur, mg, amp) 6.0 ± 26.4* 19.0 ± 43.5 0.004
Time of ambulation (min) 16.5 ± 5.5 8.6 ± 5.7* 0.005
Ready for discharge (min) 25.7 ± 10.9 15 ± 7.8* 0.001
Time to actual discharge (min) 39.4 ± 12 25.6 ± 7.9* 0.001

Set A (non-ketofol group), set B (ketofol treated group)

Table 2. Scores and analgesic requirements of the sets.
Requirements Set A Set B P value

The time of oculocardiac reflex (OCR) (num) 32 14* 0.001
Preoperative tension score 5.7 4.8* 0.4
Postoperative tension score during awakening 19 5 * 0.005
Faces Pain Scale during awakening 5 2* 0.001
Ramsay Sedation Score during awakening 50 0.9 * 0.01
Ramsay Sedation Score at postoperative 60th min 3 4* 0.02
Postoperative (numeric rank score) 3 0.5* 0.005
Postoperative sore throat (n) (%) 25 (41.6) 17 (28.3) 0.03
The analgesic requirement during 1-hourpostoperative period (n) (%) 19 (31.7) 14 (23.3) * 0.002
The satisfaction score of surgeons during procedure 1 3 0.07
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ketofol preserved group was meaningfully abolished as
shown in Table 3. We noticed that the time for interac-
tion from anesthetic tainted to eye opening and while
from anesthetic tainted to extubation in ketofol group
in comparison to non-ketofol were significantly less
than in ketofol group (P < 0.05). Also, Aldert score and
time from painkilling tainted till liberation from PACU
showed substantial changes at Ketofol set (P < 0.05). In
addition, tension PEAD score, tension severe score, and
OPS score were significantly improved at ketofol set in
comparison to untreated set as seen in Table 4. Further
analysis of heart (beat/min) and arterial pressure
(mmHg) represented significant performance of ketofol
(1:3) on the cardiovascular signs as seen in Figure 1(a, b).

3.5. Ketofol performance and postoperative
complications

Furthermore, we noticed that ketofol significantly
improved postoperative criteria in comparison to
ketofol untreated group. Postoperative cardiovascular

and physiological criteria showed significant improve-
ment in the ketofol-treated group in comparison to
the untreated group as presented in Figure 2(a, b).
Moreover, there were no opposing events such as
nausea, laryngospasm, bronchospasm, hypotension,
bradycardia, bleeding, or postoperative respiratory
depression (respiratory rate: <16) Figure 2(a–c).
Consequently, we have recorded the mean of respira-
tory rate RR and percentage of oxygen saturation rate
(SpO2%) at 5-min intermissions after the induction of
anesthesia as shown in Figure 3(a, b). We observed
that the ketofol-treated set significantly showed
stable respiratory rate in comparison to untreated
set 39 ± 2 and 29 ± 3, respectively (Figure 3(a)).
Oxygen overload percentage was also meaningfully
improved at ketofol set in comparison to untreated
set 97 ± 3 and 83 ± 5, respectively (Figure 3(b)). RR
and SpO2% of untreated set decreased over time due
to increased depth of anesthesia, with a significant (P
< 0.05) difference noticed between the RR at 10 and
20 min. Further investigation of postoperative obser-
vations represented significantly improved recovery,
ambulation, and discharge times in comparison to
untreated set (Figure 3(c)). We found that ketofol
performance exhibited good quality circumstances
to reduce anesthesia side effects. It efficiently elimi-
nated postoperative analgesic needs and provides
comfortable conditions at (1:3) blend rate.

4. Discussion

Usually, practical sedation is performed to deliver
a satisfactory level of sedation besides diminishing

Figure 1. Performance of ketofol on the heart rate and arterial pressure in comparison to untreated set. (a) Heart rate (beat/
min). (b) Arterial pressure measures (mmHg). Data were presented as mean rate. ** P value ≤0.01.

Table 3. Paediatric Anesthesia Sudden Delirium (PAED) score.
Behaviour Not at all Just a little Quite a bit Very much Extremely

Makes eye contact 2 4 3 1 0
Actions are purposeful 2 3 1 1 0
Aware of surroundings 4 2 3 1 0
Restless 2 1 2 3 4
Inconsolable 4 2 3 3 4

1, calm; 2, not calm but could be easily consoled; 3, moderately agitated or restless and not
easily calmed; 4, combative, excited, thrashing around

Table 4. Paediatric Anesthesia Sudden Delirium scale and
pain score.

Ketofol Without ketofol

N = 60 N = 60
PAED scale at awakening 3 (0–23) * 10 (0–32)
PEAD peak score
Tension, PEAD score >10 (%)

7 (0–29) *
8/60 (13.33%) *

14 (7–35)
29/60 (48.33%)

Sever tension, PEAD score 15 (%)
OPS maximum score (range)

5/60 (8%) *
3 (1–13) *

9/60 (15%)
6 (1–17)

OPS >4 (%) 10 (16.6%) * 39 (65%)

The median of OPS maximum score: range (minimum–maximum). PAED =
pediatric anesthesia sudden delirium; OPS = objective pain score. P < 0.05.
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pain, anxiety, and diminishing drug-associated
adverse events [21]. It is also used to regulate adverse
behavior and preserving a stable cardiovascular and
respiratory rank. A number of readings have proven
that the blend of ketamine and propofol (ketofol) for

sedation is safe and actual [22,23]. It looks to decrease
the side effects of each medication used alone, and
allows for a quick recovery time [4,5]. Therefore, in
this study we performed ketofol 1:3 (ketamine/ipri-
van) to diminish practical sedation worse side effects.

Figure 2. Investigation of expected complications under ketofol administration. (a) Cardiovascular complications. (b)
Physiological complications. (c) Uncomfortable complications. ** P value ≤0.001.

Figure 3. Data on ventilation rates under the effect of ketofol at children anesthesia. (a) Respiratory rate (breath/min). (b)
Oxygen saturation percentage (%). (c) Postoperative observations. ** P value ≤0.01, * P value ≤0.05.
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The statistical analysis offered momentous enhance-
ments at ketofol cured set. They displayed early recov-
ery and short discharge times in contrast to
unprocessed set; this is directed that ketofol effi-
ciently diminishes anesthetic long-time sedation.
These findings confirm the conclusion of Ebru TK
and Resul K, 2019 that described ketofol efficacy.
They revealed that ketofol significantly reduces post-
operative complications and shorts a recovery time
[24]. Furthermore, ketofol 1:3 blend ratio displayed
an anticipated depth of sedation and abort pain
impression which was due to less ketamine content
in such distillation. This mixture (1:3) has been
reported by Oh et al. (2019) for improving sedation
quality among adults who underwent loop electrosur-
gical excision procedure (LEEP) because it reduces
procedural interference during LEEPs due to hemody-
namic and respiratory stability [25]. Our outcomes are
dependable with Furuya et al. [26] and Lee et al. [27]
who proposed that the negligible change witnessed
in arterial burden may be dose linked to and also as
sympathomimetic actions of ketamine were effective
in counter-acting the hemodynamic despair of propo-
fol. Akin et al. [28] printed a trial of 60 children
amongst 1 month and 13 years of age suffering car-
diac catheterization who established sedation with
diprivan or diprivan plus ketamine (3:1). They found
an important reduction in MAP in 11 children in the
diprivan monotherapy set and three children in the
ketofol set. They determined that the calculation of
low-dose ketamine to diprivan well-preserved MAP
deprived of extending recovery or cumulative the
frequency of adversative events. There were no post-
procedural psychotomimetic symptoms recorded in
set B. In accumulation, the patient’s mood was sug-
gestively healthier in the recovery room and intellec-
tual function recovered more rapidly in such set than
those untreated set A. this is confirmed the same
results were reported by Daabiss et al. [29]. In our
study, we noticed that a low dose of ketamine in
the ketofol blend showed a significant improvement
in the postoperative tension score, Ramsay sedation
score, and faces pain scale during awakening, which
significantly reduced postoperative analgesic needs in
the ketofol-treated set in comparison to untreated set.
These findings ensured a similar conclusion of
Willman and Andolfatto [5]. Interestingly, ketamine
low dose has significantly eliminated postoperative
(numeric rank score) and sore throat. Recently, the
meta-analysis study of Ghojazadeh et al. (2019) on
the adults in the emergency department concluded
that ketofol administration showed less respiratory
adverse effects than propofol alone in emergency
department procedural [30]. On the other hand, our
results represented that age, sex, and body mass did
not show any statistical differences between both
sets, which matches with most of the previous studies

[31,32]. Ketofol (1:3) suggestively decreases the inci-
dence and severity of post sevorane EA in children
undergoing adenotonsillectomy. Likewise, the pain
scale shows a lower OPS score in the ketofol set in
comparison to the untreated set. This indicated
a promising effect of ketofol (1:3) to reduce post-
operative severe tension. As known, sudden tension
is a considerable side effect post-sevorane anesthesia
in pediatric. Some of the previous literature con-
ducted that tension incidence after sevorane anesthe-
sia could rise up to 80% [33,34]. The ketamine small
measures showed less respiratory depression, little
effect on the blood pressure and heart rate. So, the
ratio of 0.16 mg/kg ketamine to 0.5 mg/kg propofol
(1:3) presented the optimum blend to reduce post-
operative side effects in the wide range of children
undergoing adenotonsillectomy. Interestingly, we did
not use fentanyl or any other intraoperative analgesic,
which could affect result interpretation; meanwhile,
we found that ketofol successfully reduced the inci-
dence of postoperative pain or any other compila-
tions in the treatment set, with no adverse effects.
Cardiovascular, physiological, and other uncomforta-
ble complications were significantly restricted in com-
parison to untreated set.

Furthermore, hemodynamic changes are serious
complications during anesthetic induction with intra-
venous anesthesia. Therefore, many reports explained
the need for ketofol to provide hemodynamic stability
and prevent postoperative agitation [4,18,22]. As
known, propofol injection usually leads to hypoten-
sion that increases heartbeats. It increases the main
arterial pressure and present instability. Besides post-
operative agitation was noticed in the individuals
were received propofol [36]. Moreover, ketamine sym-
pathomimetic properties result in an increase in blood
pressure and heart rate. It has not superior to reduce
postoperative agitation. Interestingly a combination
of propofol and ketamine showed high efficiency to
reduce postoperative agitation with different hemo-
dynamic scores upon the mixing ration of these
drugs. Our results interestingly report the satisfactory
hemodynamic stability by a blend of 0.15 mg/kg
ketamine and 0.45 mg/kg propofol, as well as signifi-
cant elimination of postoperative agitation in the chil-
dren. Heart beating and arterial pressure, as well as
breathing ratio all, showed convenient hemodynamic
stability in comparison to ketofol untreated group.
Similar to our findings, Hosseinzadeh et al. noticed
that using ketamine and propofol decreases the
trend of HR in patients. However, other articles
reported an increase in HR after ketofol administration
which can be explained on the basis of cardio stimu-
lant effect of ketamine and stress response during
intubation. But, in our study, the stability of HR may
be a dependent dose of ketamine used and gentle
intubation that would prevent stress response.
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In conclusion, these findings showed significant
efficiency of ketofol (1:3) to reduce postoperative
pain and complications for children who underwent
anesthesia. The relevant limitation of our study is that
no children received any premedication before sur-
gery. This may be the reason why more children in the
control set experienced a high incidence of post-
operative EA.
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