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Abstract 
Introduction and Purpose: We compared propofol and ketofol for sedation in patients who underwent shoulder 
arthroscopy under anesthesia with interscalene and suprascapular blocks. We evaluated both of agents the 
intraoperative hemodynamic effects, sedation efficiency, postoperative recovery times and the time to discharge to 
the service. We aimed to achieve an effective sedation with stable hemodynamics, resulting in rapid recovery with 
early onset. 

Methodology: The study was carried out prospectively in a double-blind randomized study on ASA I and II patients 
aged 18-65, total of 42 shoulder surgeries planned. Anesthesia was provided to the patients by performing 
interscalene and suprascapular nerve block with USG. Group 1 (Propofol group), 1 mg/kg propofol iv, in Group 2 
(Ketofol group), a mixture of ketamine-propofol was prepared in a 1:1 ratio, 1 mg / kg ketofol iv was administered. 
Processing was started in both groups when Ramsey Sedation Scale (RSS) was 3. SBP, DBP, MBP, heart rate, O2 
saturation, RSS, Faces scale were recorded throughout the case. The patients with an Aldrete score of 9 were 
discharged and sent to the service. 

Results: A total of 42 patients undergoing planned shoulder surgeries were enrolled. No statistically significant was 
determined between the groups in respect of demographic data (age, gender, height, weight, ASA), operating time 
and postoperative length of stay in hospital. More patients required esmolol in the ketofol group compared to 
propofol group; 15 (71.4%) vs. 7 (33%) patients (p < 0.05). Significant higher mean values of hemodynamic findings 
in the ketofol  group were noted; SBP at 55 min, DBP at 60 min, MBP at 60 min and MBP on discharge (p < 0.05). In 
the absence of esmolol, the pulse measurements at 0, 1, 3, 25, and 30 min were determined to be statistically 
significantly higher in the ketofol group than the propofol group (p < 0.05). The mean values of the SpO2 
measurements were significantly lower in the ketofol group (p < 0.05). No statistically significant difference was 
determined in respect of the postoperative modified Aldrete Scores (MAS) at any of the time points (p > 0.05). 

Conclusion: While a deeper and higher quality sedation was provided with ketofol, we achieved rapid onset and 
short-acting sedation with propofol. Both agents have different superior properties and can be used safely for 
sedation. 
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1. Introduction 
Although peripheral nerve blocks have been used very 

commonly, these have some disadvantages such as fear 

of needles, pain and remembering the procedure. 

Intravenous (iv) conscious sedation is used to reduce 

patient agitation, to increase compliance with the 

surgical procedure, and provide analgesia, anxiolysis and 

amnesia. Opioids, propofol, midazolam, ketamine, and 

dexmedetomidine are commonly used agents for 

sedoanalgesia. Propofol is frequently preferred as it can 

be easily titrated, has an anxiolytic, amnesic, and anti-

emetic effect, and has rapid onset and rapid recovery. 

However, there are also dose-dependent unwanted 

effects such as hypotension and respiratory depression. 

Ketamine, which is a dissociative agent, has some 

important properties of being sympathomimetic, 

analgesic and amnesic agent, and provides 

cardiorespiratory stability. However, there are side-

effects such as hypersalivation, hallucinations, and 

postoperative agitation, nausea and vomiting. The 

formulation of these two drugs together as a single agent 

allows it to be used as a safer sedative agent by each 

suppressing the unwanted side-effects of the other.1 

Esmolol is a selective adrenergic beta blocker with rapid 

onset and a short half-life of approximately 9 min, which 

is used in the treatment of supraventricular tachycardia.2 

It has minimal side-effects in the treatment of 

perioperative hypertension and is effective in minimizing 

parasympathetic autonomic responses without any 

known toxicity.3 Previous studies have shown the 

efficacy of esmolol as the first drug for controlled 

hypotension.4,5  

We compared the effects of propofol and ketofol in 

shoulder surgery applied with regional anesthesia with 

interscalene and suprascapular nerve blocks in regard to 

intraoperative and postoperative hemodynamic and 

respiratory parameters and sedation efficacy, and the 

effects on postoperative recovery and time to discharge 

from the recovery room to the ward.  

2. Methodology 
 Approval for this study was granted by the Ethics 

Committee of Ankara Yildirim Beyazit University. The 

study was conducted on patients aged 18-65 y, evaluated 

as ASA I and II in the Anesthesiology and Reanimation 

Clinic and the Orthopedics and Traumatology Operating 

Theatre of Ankara City Hospital. 

Patients, who did not accept regional anesthesia, had 

BMI > 35 kg/m2, suffered from COPD, heart failure, 

coagulopathy, epilepsy, intracranial mass, liver failure, 

kidney failure, or were using theophylline or had a 

known allergy to the drugs used, were excluded from the 

study.  

This double-blind, randomized, prospective study 

included 42 orthopedic patients who were planned to 

undergo shoulder surgery. The patients who met the 

study inclusion criteria were determined through 

interviews with the surgical team. The patients were 

randomly separated into two groups (Groups 1 and 2) 

using the sealed envelope method. All the patients in 

both groups were given detailed information about the 

procedure to be applied and provided informed consent.  

In the preoperative block room the patients were applied 

first with interscalene nerve block (7.5 ml 0.5% 

bupivacaine +7.5 ml 2% prilocaine +5 ml saline at a total 

volume of 20 ml) under ultrasound guidance with a linear 

probe, then suprascapular nerve block (5 ml 0.5% 

bupivacaine + 5 ml saline at a total volume of 10 ml) with 

a 22-gauge 10 cm block needle using the in-plane 

method. In the preoperative room, the patient was 

examined periodically for sensation with pinprick test 

and for motor examination with the modified Bromage 

scale to determine the success of the blocks. Loss of 

shoulder abduction and the development of sensory 

block in the C5-C6 dermatomes were accepted as 

findings of successful motor and sensory block.  

Patients who developed successful block were 

transferred to the operating table for the surgical 

operation. The patients were monitored with 

electrocardiography, non-invasive blood pressure, heart 

rate and SpO2. Oxygen support was started as 3-4lt/min 

via an oxygen mask for each patient. Premedication of 

0.03 mg/kg was administered to all patients. Each patient 

was gradually moved into the appropriate head upward 

position by the surgical team.  

 Group 1(Propofol): this group was applied with 1 mg/kg 

propofol in 30-45 sec. When the Ramsey Sedation Scale 

(RSS) reached 3, the procedure was started. When 

necessary, an additional dose of 0.5 mg/kg propofol was 

administered. 

 Group 2 (Ketofol): 10 ml syringe was prepared with a 

ketamine:propofol mixture in a 1:1 ratio of 5 mg/ml 

propofol and 5 mg/ml ketamine and this was 

administered iv as 1 mg/kg ketofol in 30-45 seconds. 

When the RSS reached 3, the procedure was started. 

When necessary, an additional dose of 0.5 mg/kg ketofol 

was administered. 

The patients were monitored at 5-min intervals from 

arrival onwards and the hemodynamic data were 

recorded. When mean arterial blood pressure (MBP) was 

≥130/90 mmHg initially or at any time, an esmolol 

infusion was started at the dose of 100-300 mcg/kg/min 

without a loading dose. The infusion was stopped when 



Akcaalan Y, et al     propofol and ketofol for sedation 

104 www.apicareonline.com 

MBP fell to < 65 mmHg, and hemodynamic monitoring 

was continued in the postoperative recovery room. From 

arrival onwards, a record was made every 5 min of 

systolic blood pressure, diastolic blood pressure, MBP, 

heart rate, O2 saturation, RSS, Face Scale, modified 

Aldrete Score (MAS), and whether or not there were 

complaints of nausea and vomiting. For patients with an 

Aldrete score of 9, the study was terminated and they 

were transferred to the ward. 

Statistical 

analysis  

Data obtained in 

the study were 

analyzed 

statistically using 

SPSS v. 25.0 

software 

(Statistical 

Package for the 

Social Sciences). 

Conformity of the 

data to normal 

distribution was 

assessed with the 

Kolmogorov-

Smirnov test. 

Descriptive 

statistics were 

stated as mean ± 

standard deviation 

(SD), median, 

minimum and 

maximum values 

for continuous 

variables and as 

number (n) and 

percentage (%) for 

categorical 

variables. The 

Independent 

Samples t-test was 

applied to the 

comparisons of 

groups of 

continuous 

variables with 

normal distribution 

and the Mann 

Whitney U-test was 

used for those not 

showing normal 

distribution. For the 

evaluation of the 

difference in 

distribution between 

categorical 

variables, the Chi-square test was used, and according to 

placement, the Chi-square test with Yates correction or 

the Fisher Exact test. Correlations between 

measurements were determined with the Pearson 

correlation coefficient for variables with normal 

distribution and with the Spearman correlation 

coefficient for variables not showing normal distribution. 

Within each group, changes over time of variables with 

normal distribution were evaluated with the Repeated  

0.Min 5.Min 10.Min 20.Min 30.Min 40.Min 50.Min 55.Min 60.Min

PROPOFOL SBP 129.21 116.57 113.5 115.07 113.14 112.62 112 109.82 111.73

PROPOFOL DBP 70.93 66.5 67.29 69.71 65.57 66.15 63.82 66.55 65

PROPOFOL MBP 94.35 87.92 86.5 88.71 85.35 86.53 84.18 84.36 84.27

KETAFOL SBP 135.17 126.33 120.83 116.67 120.5 119 122.83 120.33 120

KETAFOL DBP 80.83 77.17 77.17 68.67 76.33 73 75.83 71.33 79.25

KETAFOL MBP 105.44 100.72 98 92 96.94 95.05 97.5 93.38 97.25
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Figure 2: The hemodynamic values of patients without intraoperative esmolol use (SBP = 
Systolic blood pressure, MBP = Mean blood pressure, DBP = Diastolic blood pressure) 

0.Min 5.Min 10.Min 20.Min 30.Min 40.Min 50.Min 60.Min

PROPOFOL SBP 140.57 116.57 115.86 109.14 102.71 105.71 104 108.57

PROPOFOL DBP 80.71 69.57 66.14 67.29 64.43 65.43 64.86 71.29

PROPOFOL MBP 103.38 91.85 88.33 85.42 81.76 82.09 80.85 84.95

KETAFOL SBP 143.73 134.87 121.4 116 111.53 107.87 103.93 106.92

KETAFOL DBP 80.13 77.87 71.93 69.13 64.67 62.13 57.93 60.85

KETAFOL MBP 105.88 104.08 92.77 90.75 85.48 82.35 79.33 82.35
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Figure 1: The hemodynamic values of patients with intraoperative esmolol use (SBP = 
Systolic blood pressure, MBP = Mean blood pressure, DBP = Diastolic blood pressure) 
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Measures ANOVA test. Variables found to be 

statistically significant as a change over time were 

applied with the post-hoc LSD test. A p < 0.05 was 

accepted as statistically significant.  

3. Results 
No statistically significant difference was determined 

between the groups in respect of demographic data (age, 

gender, height, weight, ASA), operating time and 

postoperative length of stay in hospital. A statistically 

significant difference was determined between the 

groups in respect of the esmolol use (p < 0.05). In the 

ketofol group 15 (71.4%) patients required esmolol and 

in the propofol group, 7 (33%) patients.  

In the comparison between the groups of the 

measurements in the absence of esmolol, there was a 

statistically significant difference in the hemodynamic 

findings in the measurements of SBP at 55 min, DBP at 

60 min, MBP at 60 min and MBP on discharge (p < 0.05). 

The mean values of the ketofol group were greater at 

these minutes than 

those of the propofol 

group. In the presence 

of esmolol, 

statistically 

significant differences 

were determined 

between the groups in 

the measurements of 

SBP at 5 min, DBP at 

5 min, and MBP at 5 

min (p < 0.05). The 

mean values of the 

ketofol group were 

greater at these 

minutes than those of 

the propofol group. 

In the absence of esmolol, the pulse measurements at 0, 

1, 3, 25, and 30 min were determined to be statistically 

significantly higher in the ketofol group than the 

propofol group (p < 0.05). In the presence of esmolol, 

there was no statistically significant difference in the 

heart rate values between the groups at any of the 

measurement points (p > 0.05).  

The mean values of the SpO2 measurements at 5, 30, 50, 

55, and 60 minutes were statistically significantly lower 

in the ketofol group than in the propofol group (p < 0.05).  

A statistically significant difference was determined 

between the groups in respect of the RSS measurements 

at 1, 40, and 45 min (p < 0.05). At 1 min, the median 

value of the ketofol group was lower than that of the 

propofol group. At 40 and 45 min, the median value of 

the ketofol group was higher than that of the propofol 

group.  

With esmolol use, there was no statistically significant 

difference between the groups in respect of the 

postoperative 

measurements (p > 

0.05). In the absence of 

esmolol, a statistically 

significant difference 

was determined 

between the 

postoperative 

measurements of the 

groups (p < 0.05). The 

mean values of SBP at 

5 min and MBP at 5 

min were significantly 

higher in the ketofol 

group than in the 

propofol group. No 

statistically significant 

difference was 
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Figure 3: Comparative intraoperative SpO2 measurements 
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Figure 4: Comparative intraoperative Ramsay Sedation Score values 
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determined between the postoperative heart rate values 

between the groups with use or not of esmolol (p > 0.05). 

No statistically significant difference was determined 

between the groups in respect of the postoperative 

saturation measurements at any of the time points (p > 

0.05).  

The postoperative RSS measurements were determined 

to be statistically significantly higher in the ketofol group 

than the propofol group at 0 and 5 min (p < 0.05). The 

difference between the groups in the distribution of the 

RSS at 0 min postoperatively was statistically significant 

(p < 0.05). RSS 1 was determined in 16 (76.2%) patients 

in the propofol group, and in 8 (38.1%) of the ketofol 

group, and RSS 2 was determined in 5 (23.8%) patients 

in the propofol group, and in 13 (61.9%) of the ketofol 

group. At 5 min postoperatively, the difference between 

the groups in RSS distribution was statistically 

significant (p < 0.05). RSS 1 was determined in 21 

(100%) patients in the propofol group, and in 13 (61.9%) 

of the ketofol group, and RSS 2 was determined in 8 

(38.1%) patients in the ketofol group. 

 
Figure 5: Postoperative modified Aldrete Score 
values 

No statistically 

significant 

difference was 

determined 

between the groups 

in respect of the 

postoperative 

modified Aldrete 

Scores (MAS) at 

any of the time 

points (p > 0.05). A 

total of 25 (59.5%) 

patients obtained 

MAS 9 points in 

the first 5 min 

postoperatively 

and these patients 

were transferred to 

the ward. 

No statistically 

significant 

difference was determined between the groups in respect 

of the postoperative distribution of nausea (p > 0.05). 

Nausea was observed in one patient of each group. No 

statistically significant difference was determined 

between the groups in respect of the distribution of the 

requirement for additional dose (p > 0.05). 

4. Discussion 
When sufficient analgesia and appropriate surgical 

conditions are met, the performance of any surgical 

intervention under regional anesthesia ia accepted as a 

safer method compared to general anesthesia. 

Interscalene brachial plexus blockage for the purposes of 

anesthesia or analgesia has been accepted as an effective 

method that can be used in shoulder surgery.6  

In a retrospective study by Ding Y et al., shoulder 

arthroplasties applied with general anesthesia and 

regional anesthesia (brachial plexus blocks) were 

compared. General anesthesia was preferred for obese 

patients and there were seen to be more respiratory 

complications in patients who received general 

anesthesia. There were fewer complications in the 

shoulder arthroplasties performed with isolated brachial 

plexus block, the need for opioid analgesia was reduced, 

patient satisfaction was increased, the length of stay in 

PACU was shorter, and early mobilization and discharge 

was obtained.7,8 Mirza F et al. also showed reduced 

consumption of anti-emetics associated with a reduced 

need for opioid analgesia, hemodynamic stability was 

maintained, no time was required for waking and 

extubation, excellent intraoperative muscle relaxation 

was provided, there was increased blood flow in the 

extremity with sympathetic blockage and there was a 

positive contribution to postoperative wound healing.9 In  

0.Min 5.Min
10.Mi

n
15.Mi

n
20.Mi

n

PROPOFOL 8.29 8.57 8.63 8.67 9

KETAFOL 8 8.38 8.18 8.63 9

7.5
8

8.5
9

9.5

0.Min 5.Min 10.Min 15.Min 20.Min

PROPOFOL SBP 122.14 118.57 123 114 120

PROPOFOL DBP 66 65.21 60.33 56 65

PROPOFOL MBP 86.85 85.64 92 79 85

KETAFOL SBP 122.67 126.67 121 0 0

KETAFOL DBP 69.83 73 76 0 0

KETAFOL MBP 93.5 97.33 96 0 0
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Figure 6: The postoperative hemodynamic values of patients without intraoperative esmolol use 
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the light of this information, interscalene and 

suprascapular nerve blocks were applied to the patients 

in the current study rather than general anesthesia.  

Wu CL et al. reported that sedation during regional 

anesthesia increased patient satisfaction,10 and stated that 

this could be considered a means to increase patient 

acceptance of regional anesthesia techniques. In the 

current study, it was seen that the application of sedation 

to the patients in the beach-chair position was positively 

reflected in patient satisfaction in both groups. No 

statistically significant difference was determined 

between the groups in the pain evaluated with the face 

scale intraoperatively and postoperatively. At all the time 

points, the face scale was found to be 0 (no pain) in both 

groups.  

In a study by Mittal N et al., the mean propofol dose and 

requirement for additional drug bolus was lower in the 

ketofol group than in the propofol group, but the 

difference was not found to be statistically significant.11 

Andolfatto G et al. found the frequency of additional 

dose to be significantly higher in the propofol group.12 In 

the current study, no significant difference was 

determined between the groups in respect of additional 

dose frequency. However, in the Andolfatto study, the 

procedure was started when there was RSS 5 and above 

in painful procedures in the Emergency Department, 

whereas in the current study, analgesia was provided 

with peripheral blockage and the procedure was started 

at RSS 3 and above. This can be considered to be the 

reason for no significant difference in the current study 

in respect of the requirement for additional drug dose.  

In the study by Mittal et al., all the vital signs were 

similar at 0 min, there was an increase in the heart rate 

value at 5 min compared to baseline in the ketofol group 

and in the propofol group, it remained stable.11 At 15, 20, 

25, and 30 min, the heart rate value was higher in the 

ketofol group and the other vital signs were found to be 

similar in both groups at all the time points. Ferguson I 

et al. reported that statistically significant hypotension 

was seen in the propofol group.13 In the current study, 

there was a statistically significant difference in the 

intraoperative SBP and DBP measurements between the 

groups in the patients who did not use esmolol (p < 0.05). 

As expected, these findings originated from the ketamine  

 

sympathomimetic effect. In the patients who used 

esmolol, there was a statistically significant difference 

between the groups in respect of the preoperative SBP at 

5 min, DBP at 5 min, and MBP at 5 min measurements 

(p < 0.05). The mean values at these times were higher 

in the ketofol group than in the propofol group. In the 

heart rate measurements, there was no statistically 

significant difference in the presence of esmolol. As 

there was elevation only at 5 min in the presence of 

esmolol, this can be attributed to the first dose of 

ketamine, then the effect was suppressed with the 

esmolol infusion. It can be seen from the tables, that at 

all the other time points, although not statistically 

significant, the values of the ketofol group were higher 

than those of the propofol group.  

In a study conducted with the aim of procedural sedation 

in the Emergency Department, Yan et al. showed that 

compared with propofol alone, the use of ketamine and 

propofol combination decreased the frequency of 

adverse respiratory events in patients applied with 

procedural sedation and analgesia. Moreover, side-

effects such as short oxygen desaturation were not found 

to be clinically significant.14 Ferguson I et al. reported 

that adverse airway effects were similar in the propofol 

and 1:1 ketofol groups, but there was seen to be a greater 

need for ventilation support with Ambu mask in the 

propofol group.13 In the current study, there was found to 

be a statistically significant difference between the 

groups in the saturation measurements at 5, 30, 50, 55, 

and 60 min (p < 0.05).  

The mean SpO2 value of the ketofol group was found to 

be lower than that of the propofol group. Although not 

statistically significant at these minutes, the RSS was 

found to be higher due to the deeper and higher quality 

sedoanalgesic effect of the ketofol agent, as can be seen 

in the tables. This can be considered to explain the 

difference in saturation between the groups at these 

minutes, despite the more stable effect of ketamine on 

the respiratory system. Saturation was seen to be around 

96% in the ketofol group at the specified minutes, and 

even though this was not statistically significant it was 

evaluated as subclinical desaturation. No respiratory 

depression or apnea developed in any patient of either 

group. Strayer RJ et al. showed that compared to 

Table 1: Postoperative RSS values at 0 and 5 mins  

Postop RSS Groups Total P value 

Propofol Ketofol 

0 min 1 No. (Group %) 16 (76.2) 8 (38.1) 24 (57.1) 0.029* 

2 No. (Group %) 5 (23.8) 13 (61.9) 18 (42.9) 

5 mins 1 No. (Group %) 21 (100.0) 13 (61.9) 34 (81.0) 0.003* 

2 No. (Group %) 0 (0.0) 8 (38.1) 8 (19.0) 
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propofol, the use of ketamine was limited because of the 

effect of delayed recovery.15 In the study by Ferguson I 

et al., the Wisconsin sedation score at 6 and 9 minutes 

was found to be lower in ketofol , although not 

statistically significant, in other words, deeper sedation 

was provided, and this was attributed to the analgesic 

property of ketamine and long duration of the effect.3 

The results of the current study were compatible with 

those of previous clinical studies.  

Ferguson I et al. used the Discharge Key Score (DKS) 

for discharge of the patients and found that the time to 

reach DKS ≥7 was longer in the ketofol group.13 In a 

review by Yan JW which included 11 randomized, 

controlled studies, no difference was found between the 

ketamine and propofol combination and propofol alone 

in respect of the time to discharge.14 In the current study, 

no statistically significant difference was determined 

between the groups in respect of the postoperative MAS 

at any of the time points (p > 0.05). As seen in the current 

study and in previous clinical studies, propofol has a 

rapid onset of effect, whereas ketofol has a later onset but 

a longer-lasting effect, and deeper sedation is provided.  

5. Conclusion 
In this study, shoulder surgery was performed by 

applying regional anesthesia successfully with 

interscalene and suprascapular nerve blocks. No 

respiratory side-effects such as desaturation, apnea, or 

phrenic nerve paralysis were encountered in any of the 

42 patients.  

In the comparison of ketofol and propofol applied for 

sedation purposes with interscalene and suprascapular 

blocks, which are often used in shoulder surgery, despite 

the rapid onset of effect and rapid recovery with 

propofol, ketofol was found to be more effective in 

respect of complications, and depth and quality of 

intraoperative sedation. In postoperative recovery, 

propofol was more advantageous in respect of RSS 

because of the early termination of sedation, and no 

significant difference was found between the groups in 

respect of the Aldrete scores. Therefore, as the two 

groups both had different advantages in respect of 

sedation, both agents can be considered safe for use.  
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