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Abstract
Objectives: To evaluate dose-outcome relation of ketofol procedural sedation and analgesia (PSA) used for minor orthopedic surgeries. Patients & Methods: 90 patients attended the emergency department (ED) with distal end of radius fracture required closed reduction and slab fixation without the need for open surgical interference and were randomly allocated into 3 equal (n=30) study groups assigned to receive sedation solution using propofol (0.5 mg/kg/hr) and ketamine (0.5 mg/kg/hr) infusion mixture in 1:1 ratio (Group A), 2:1 ratio (Group B), and 3:1 ratio (Group C). All patients were monitored non-invasively for arterial blood pressure, heart rate, oxygen saturation, and respiratory rate; sedation scoring according to the Observer Assessment of Alertness/Sedation (OAA/S) scale and postoperative (PO) pain was judged using a 0-100 visual analogue pain scale (VAS). PO duration of hospital stay and the frequency ofPO side effects were reported and patients' satisfaction was assessed using a 4-point verbal rating scale. Results: Surgical procedure was completed successfully with minor hemodynamic changes (52.5%) and spared PO analgesia in about 40% of patients. Significantly more hemodynamic stability and less frequency of respiratory depression was reported in group A compared to group C. Patients received 1:1 infusion had significantly lower sedation scores, sedation duration and shorter duration ofPO stay and total duration of hospital stay compared to groups B and C with significant difference in favor of group B. However, patients received 1:1 infusion experienced significantly higher VAS pain scores with non-significantly higher consumption of rescue analgesia compared to groups B and C. Patients received 2:1 ketofol infusion reported significantly higher satisfaction about both sedation and analgesia compared to groups A and C with significantly higher satisfaction in favor of group A. PO nausea and vomiting occurred in 13 patients (14.4%) and over-sedation in 10 patients (11.1%) with non​significant difference among studied groups despite being in favor of group A. No psychomotor or behavioral sequlae were reported with the used dose of ketamine. Conclusion: Ketofol infusion in 2:1 ratio could be considered the appropriate PSA modality for minor orthopedic surgeries providing short PO and total hospital stay with minor hemodynamic changes and PO side effects and acceptable levels of both PO analgesia and sedation.
Introduction
Trauma is one of the most common etiologies for Emergency Department attendance, it is frequently associated with multiple disturbances either psychogenic due to trauma itself or to associated pain, or to fear of painful manipulations to be performed. Another common cause for ED attendance was minor procedures such as abscess drainage, suture removal, or application for wound closure. Pain and

apprehension usually stimulate hormonal stress response and is often associated with release of primary phase reactants that may disturb the local or systemic immune system,(1'2). During these critical situations, combined analgesia and sedation was mandatory to facilitate the assigned procedure planned either to save patients' lives or salvage the remaining functioning organs or limbs, thus procedural sedation and analgesia maneuver was designed. The aims of PSA procedure to be safe without
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or with minimal residual effects, effective
facilitating completion of assigned surgical
procedure with highest level of patients' and
surgeons' satisfaction and allows early
home return, (3' 4' 5). Various drugs were
tried alone and in combination as modalities
for PSA, Kanomtz et al, (2006))6) showed
that fentanyl was effective in decreasing
pain scores without causing significant
hypotension, respiratory depression,
hypoxemia, or sedation, thus, fentanyl
citrate can be used safely and effectively for
pain management in the out-of-hospital
area. Herd & Anderson, (2007), found
Ketamine 1 mg/kg i.v. provides satisfactory
serum concentrations for children
undergoing sedation for painful procedures
of <5-min duration and produces
concentrations associated with analgesic
effect for more than 10 min. Babl et al,
(2008) found high-concentration
continuous-flow nitrous oxide (70%) to be a
safe agent for procedural sedation and
analgesia and seems safe in children aged 1
to 3 years. Dunn et al, (2006)(T( found
propofol and remifentanil combination
provide excellent sedation and analgesia for
the reduction of anterior glenohumeral
dislocation, enabling rapid recovery.
Recently, studies tried triple combination of
propofol, fentanyl and low-dose ketamine
and reported advantageous results; Erden et
aL, (2009)(8), and Tang et al (9), (2010),
found the addition of low dose ketamine to
propofol-fentanyl combination decreased
the risk of desaturation and it also decreased
the need for supplemental propofol dosage
in pediatric patients at interventional
radiology procedures and women
undergoing diagnostic laparsocopy
compared
to fentanyl-propofol
combination. Multiple studies evaluated the
safety of intravenous ketamine/propofol
combination ("ketofol") in the same
syringe, (10'11,12)  ؛however, dosing
relationship was still a challenge, (13' 14' 15),
thus the present study aimed to evaluate


dose-outcome relation of ketofol PSA used for minor orthopedic surgeries
Patients & Methods
This prospective comparative study was conducted at Anesthesiology Department, Benha University Hospital. After obtaining patients' fully informed consent, all patients attended the ED of Benha University hospital with distal end of radius fracture required closed reduction and slab fixation without the need for open surgical interference were enrolled in the study. Patients were randomly, using sealed envelops, allocated into 3 equal (n=30) study groups assigned to receive sedation solution using propofol (500 /ig /kg/hr) and ketamine (500 /ig /kg/hr) infusion mixture in 1:1 ratio (Group A), propofol (500 /ig /kg/hr)and ketamine (250 /ig /kg/hr) infusion mixture 2:1 ratio (Group B), and propofol (500 /ug /kg/hr)and ketamine (166 jtig /kg/hr) infusion mixture 3:1 ratio (Group C). Patients with morbid obesity, chronic obstructive pulmonary disease, complicated airway, history of allergy to drugs used in the study were excluded of the study. All patients were monitored non-invasively for arterial blood pressure, heart rate, oxygen saturation, and respiratory rate. An initial intravenous bolus of 300 /ig/kg propofol was given, in all groups, followed by an initial maintenance infusion at rate of 100 jLtg/kg/min propofol and accordingly the dose of ketamine was 100 /ig/kg/min( 1:1 ratio) in group A,and50 /ig/kg/min( 2:1 ratio) in group B,and and33 /ig/kg/min( 3:1 ratio ) in group C, the level of sedation was assessed at 1- and 3-min and the infusion rate was adjusted in 25 /xg/kg/min increments to achieve a sedation score of 4 according to the Observer Assessment of Alertness/Sedation (OAA/S) scale where l=awake and 5=unresponsive, (). Patients' vital signs, discomfort, pain, and level of sedation were evaluated at 10-min intervals
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until the end of the procedure. During the procedure, the study drug infusion rate was adjusted so as to maintain a sedation OAA/S score of 4 in conjunction with about normal blood pressure, heart rate and respiratory rate >8 breaths/min, Spo2 >90%; alterations were managed accordingly by manipulation of the infusion rate or administration of supplemental intravenous fluids. The study drug infusion was discontinued at the end of the surgical procedure and the duration of surgery and time to achieve full recovery at Alderet score=9 were recorded. Postoperative pain was judged using a 0-100 visual analogue pain scale (VAS) with 0= no pain and 100= unpearable pain, PO pain treated with DVI non-steroidal anti-inflammatory drugs given on request at VAS of >40. Patients were considered "ready for discharge" when they had stable vital signs, were oriented, were able to ambulate unassisted, had no intractable nausea or vomiting, and had minimal pain. Postoperative duration of hospital stay and the frequency of PO side effects were reported. Patients were asked to rate their satisfaction with the anesthetic management and their overall experience by using a 4-point verbal rating scale (l=very satisfied, 2=satisfied, 3=somewhat satisfied, 4=dissatisfied), as well as whether they would choose to receive the same sedative-analgesic if required.
Statistical analysis
Obtained data were presented as mean±SD, ranges, numbers and ratios. Results were analyzed using Chi-square test and Wilcoxon Signed Ranks Test. Statistical analysis was conducted using the SPSS (Version 10, 2002) for Windows statistical package. P value <0.05 was considered statistically significant.
Results
The study included 90 patients; 62 males and 28 females with mean age of

36.8±8.7; range: 23-44 years. All patients had fracture lower third radius not necessitating internal fixation. There were non-significant difference between studied groups as regards age, gender distribution and body weight (Table 1). There was non​significant difference among studied groups as regards operative time, however, time till reach Alderet score of 9 was significantly shorter in group A compared to other groups. Total anesthesia time for group A was significantly shorter compared to groups B and C (Table 2, Fig. 1). Hemodynamic and respiratory problems occurred in 47 patients (52.2%) and included blood pressure changes in 14 patients (15.6%) and heart rate variability in 17 patients (18.9%). Respiratory depression was encountered in 8 patients (8.9%) and intraoperative peripheral blood desaturation with SpO2 <90% occurred in another 8 patients (8.9%). The frequency of blood pressure changes and peripheral blood desaturation were significantly lower in group A (X2=3.488, 3.347, respectively, p<0.05) compared to group C, while group B showed non-significant difference compared to either group. Otherwise the study groups showed non-significant difference despite being in favor of group A, (Table 3). The applied PSA technique, irrespective of the concentration used, spared the need for postoperative analgesia in 33 patients (36.7%), while rescue analgesia was required for the other 57 patients (63.3%), however, no patient required rescue analgesia twice. Mean VAS pain scores were significantly lower in groups B and C compared to group A, (Z=4.659, 4.309, p>O.OOl, respectively) with non-significantly (Z=1.563, pX).05) lower mean VAS pain scores in group C compared to group B, (Table 4, Fig. 2). Mean postoperative sedation scores recorded at 5-min after discontinuation of the PSA infusion were significantly lower in groups A and B compared to group C
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with non-significantly lower score in group A compared to group B. At 10- and 20-min after discontinuation of the infusion, sedation scores were significantly lower in group A compared to groups B and C with significant difference in favor of group B. Thereafter, at 30- and 40-min after discontinuation of the infusion, mean sedation score was significantly lower in group B compared to group C (Table 5). At 20-min after discontinuation of the infusion, 15 patients in group A and 6 patients in group B were ready for home discharge; at 30-min after discontinuation of the infusion, the other 15 patients of group A and 10 patients in group B were ready for home discharge. At 40-min after discontinuation of the infusion, 9 patients of group B and 10 patients in group C were ready for home discharge, at 50-min after discontinuation of the infusion, 11 patients of group B and 10 patients in group C were ready for home discharge and the last 10 patients in group C

were ready for home discharge at 60-min after discontinuation of the infusion, (Fig. 3). Mean PO stay and total hospital stay were significantly shorter in group A compared to groups B and C, with significantly shorter durations of stay in group B compared to group C, (Table 6, Fig. 4). PO nausea and vomiting were reported in 13 patients (14.4%) and oversedation in 10 patients (11.1%); 5 in group C, 3 in group B and 2 in group A with non-significant difference among studied groups despite being in favor of group A. No psychomotor or behavioral sequlae were reported with the used dose of ketamine in the three groups. Mean satisfaction score recorded for group B was significantly higher compared to groups A, (Z=2.969, p=0.003) and C, (Z=3.975, p<0.001) with significantly higher scores recorded for group A, (Z=2.716, p=0.007) compared to group C, (Fig. 5).
Table (1): Patients' characteristics
	
	Group A

	Group B

	Group C

	Total


	Age (years)

	36.5±8.9

	36.8±8.6

	37.1±9

	36.8±8.7


	Gender; M:F

	22:8

	21:9

	19:11

	62:28


	Body weight (Kg)

	82±16.7

	83.7±16

	83±16.2

	82.9±16.1


	ASA grade

	I

	24 (26.7%)

	23 (25.6%)

	22 (24.4%)

	69 (76.6%)


	
	II

	6 (6.7%)

	7 (7.8%)

	8 (8.9%)

	21 (23.4%)


	Lesion lateraliry

	Right

	16(17.8%)

	17(18.9%)

	14 (15.6%)

	47 (52.2%)


	
	Left

	14 (15.6%)

	13 (14.4%)

	16(17.8%)

	43 (47.8%)



Data are presented as mean±SD, ratio & numbers; ranges & percentages are in parenthesis
Table (2): Anesthesia times recorded in studied groups
	Group Parameter

	Group A

	Group B

	Group C

	Statistical analysis


	
	
	
	
	Z

	P


	Operative time (minutes)

	37.8±5.2

	37.9±8.7

	38.8±4.5

	1.168
1.049
0.839

	P1>0.05 p2>0.05 p3>0.05


	PO sedation time (minutes)

	11.1±1.7

	14±2.4

	18.8±5.3

	3.527
4.202
4.294

	P1<0.001 p2<0.001 p3<0.001


	Total anesthesia time (minutes)

	48.9±5

	53.3±5.8

	58.3±6.2

	2.490
4.171
3.218

	P1=0.013 p2<0.001 p3=0.001
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Data are presented as mean±SD                                      pj: significance between groups A & B
p2: significance between groups A & C                         p3: significance between groups B & C
Table (3): The frequency of hemodynamic and respiratory events recorded in the studied
groups
	
	Group A

	Group B

	Group C

	Total


	Blood pressure

	Hypertensive episodes (SBP>150mmHg)

	2 (6.7%)

	2 (6.7%)

	1 (3.3%)

	5 (5.6%)


	
	Hypotensive episodes (SBP <90 mmHg)

	1 (3.3%)

	3 (10%)

	5 (16.7%)

	9 (10%)


	
	Within acceptable range

	27 (90%)

	25
(89.3%)

	24 (80%)

	76
(84.4%)


	Heart rate

	Tachycardia (HR>110beats/min)

	3 (10%)

	3 (10%)

	2 (6.7%)

	8 (8.9%)


	
	Bradycardia (HR<50 beats/min)

	1 (3.3%)

	3 (10%)

	5 (16.7%)

	9 (10%)


	
	Within acceptable range

	26
(86.7%)

	24 (80%)

	23
(85.7%)

	73
(81.1%)


	Respiratory depression

	No

	28
(93.3%)

	28
(93.3%)

	26
(86.7%)

	82
(91.1%)


	
	Occurred

	2 (6.7%)

	2 (6.7%)

	4 (13.3%)

	8 (8.9%)


	Desaturation (SP02 <90%)

	Occurred

	1 (3.6%)

	2 (6.7%)

	5 (16.7%)

	8 (8.9%)


	
	No

	27
(96.4%)

	28
(93.3%)

	25
(83.3%)

	82
(91.1%)



Data are presented as numbers & percentages are in parenthesis

	Table (4): Postoperative pain data recorded in studied studied ggggg stssssssssstudied ; groups

	groups

	
	Group A

	Group B

	Group C


	VAS Pain score

	5-min

	13.3±9.8

	6.5±5.9

	6.1±5.5


	
	10-min

	19.5±11.1

	13.3±10

	12.3±9.6


	
	20-min

	22.5±11.1

	18.7±11.1

	16.3±10


	
	30-min

	22.7±10.4

	21.4±10.7

	19.3±11.1


	
	40-min

	
	22.1±9.9

	15.8±6.8


	
	50-min

	
	
	18.9±4.2


	
	Total

	19.5±4.5

	16.4±4.5*

	15.4±2.7*


	request of rescue analgesia

	No

	9 (30%)

	11(36.7%)

	13 (43.3%)


	
	Yes

	21 (70%)

	19(63.3%)

	17 (56.7%)



Data are presented as mean±SD & numbers; percentages are in parenthesis
 *: significance between group A
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Table (5): Postoperative sedation scores recorded in studied groups
	
	Group A

	Group B

	Group C

	Statistical analysis


	
	
	
	
	Z

	P


	5-min

	2.6±0.5

	2.8±0.41

	2.93±0.25

	1.604
 2.887
 2.000

	P1>0.05 p2=0.004 p3=0.046


	10-min

	1.43±0.5

	2±0.69

	2.77±0.43

	3.019
4.774
 4.796

	P1<0.001 p2<0.001 p3<0.001


	20-min

	0.5±0.51

	1.27±0.87

	2.4±0.67

	3.327
 4.787
 4.919

	P1<0.001 p2<0.001 p3<0.001


	30-min

	
	0.8±0.66

	1.9±0.71

	4.689

	p3<0.001


	40-min

	
	0.37±0.49

	1±0.91

	3.945

	p3<0.001


	50-min

	
	
	0.43±0.68

	
	

	60-min

	
	
	0.1±0.31

	
	


Pi: significance between groups A & B p3: significance between groups B & C
Data are presented as mean±SD
p2: significance between groups A & C
Table (6); Postoperative and total hospital stay recorded for studied groups
	
	Group A

	Group B

	Group C

	Statistical analysis


	
	
	
	
	Z

	P


	Postoperative stay (min)

	25±5.1
 (20-30)

	43.7±4.9
 (40-50)

	51±10
 (40-70)

	4.867
 4.814
 4.119

	P1<0.001 p2<0.001 p3<0.001


	Total hospital stay (min)

	73.5±7.4
 (60-85)

	96.9±7.2
 (85-112)

	109±10.7 (87-135)

	4.783 
4.783
 4.359

	P1<0.001 p2<0.001 p3<0.001



Data are presented as mean±SD, ranges are in parenthesis
 P1: significance between groups A & B
 p2: significance between groups A & C
 p3: significance between groups B & C
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Fig. (2): Mean (+SD) VAS pain scores recorded in the studied groups
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Fig. (3): Patients' distribution according to time ready to be discharged
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Fig. (4): Postoperative and total hospital stays recorded in the three groups
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Fig. (5): Mean (±SD) satisfaction scores recorded in the studied
groups
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Discussion
The current study aimed to provide a modality for PSA used for short-duration procedure presented to ED in pain and anxiety, collectively the applied procedure for sedation and analgesia allowed completion of the assigned orthopedic procedure successfully with minor hemodynamic changes that occurred in 52.5% of studied patients. The reported frequency of intraoperative hemodynamic events go in hand with other PSA procedures in literature; Tosun et al., (2007) (16), reported significantly lower heart rate and respiratory rate in patients received propofol/ketamine compared to those received propofol/fentanyl. Aouad et al, (2008), found significantly more children developed hypotension (63.6% vs. 23.4%) and bradycardia (48.5 vs. 23.4%) in propofol group compared with propofol/ketamine group with a comparable incidence of respiratory adverse events and recovery times. Messenger et al., (2008) (17), compared the outcome of PSA for orthopedic reduction using ketamine or fentanyl with propofol sedation and reported intersedation events in 83.9% of patients received fentanyl compared to 46.9% of patients received ketamine. The reported hemodynamic stability or minor changes with ketofol coincided with other studies used ketofol for PSA; Akin et al., (2005) (18) found a significant decrease in mean arterial blood pressure in 11 patients (36.6%) with propofol compared to 3 patients (10%) with ketofol during cardiac catheterization in pediatric patients and concluded that the addition of low-dose ketamine to propofol preserved blood pressure without prolonging recovery or increasing the incidence of adverse events. Loh & Dalen, (2007) (19), reported that fewer patients given the ketamine-propofol combination experienced significant hemodynamic and respiratory compromise, need for active interventions, including fluid or vasopressor administration, supplemental

oxygen, or assisted ventilation. These results could be attributed to the contradictory effect of both ketamine and propofol on autonomic nervous system, ketamine being sympathomimetic while propofol lessens this effect. A similar attribution was provided by Timm et al., (2008) (20)who reported that even low-dose S(+)-ketamine has a stimulatory effect on the cardiovascular system, but this stimulatory effect is nullified in the presence of a continuous propofol infusion at a dosage of more than 3 mg/kg/h, however, such high propofol dose used was not the applied in the current study and this could explain the occurrence of blood pressure changes occurred in some patients. The applied concentration ratio of propofol to ketamine still a matter of debate, the present study reported significantly more hemodynamic stability and less frequency of respiratory depression with 1:1 infusion compared to 3:1 infusion, moreover patients received 1:1 infusion had significantly lower sedation scores, sedation duration and subsequently shorter duration of postoperative stay and total duration of hospital stay compared to both 2:1 and 3:1 infusion with significant difference in favor to 2:1 infusion. These data manifested the impact of higher propofol dose on the outcome of ketofol PSA and coincided with that reported in literature concerning variant ketofol infusion concentrations. Sharieff et al, (2007) (I4) used propofol 1 mg/kg and ketamine 0.5 mg/kg in a ratio of 2:1 for sedation for closed reduction of forearm fractures in pediatrics and found the combination provided effective sedation with rapid recovery and no clinically significant complications. Tosun et al, (2008)(15) compared propofol 1.2 mg/kg and ketamine 1 mg/kg in a ratio of 1.2:1 versus propofol/fentanyl in the same ratio and both combinations provided effective sedation and analgesia during dressing changes in pediatric burn patients, but
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propofol-ketamine combination was superior because of more restlessness in patients given propofol-fentanyl. In support of the use of 1:1 infusion, Rapeport et al, (2009)(2l\ found ketofol 1:1 infusion used in conjunction with regional anesthesia was safe and effective in high risk patients and provided advantages including analgesia, airway preservation, and maintenance of spontaneous respiration, haemodynamic stability and rapid recovery. Erden et al., (2009, 2010) (22'23) compared propofol 0.5 mg/kg and ketamine 0.5 mg/kg (1:1 ratio) versus propofol 0.5 mg/kg and ketamine 0.25 mg/kg (2:1 ratio) and reported no significant differences between the two groups with respect to hemodynamic data, oxygen saturation, or side-effects, however, the mean propofol dosage and the number of over-sedated patients (sedation score >4) was higher in patients received 2:1 concentration and recommend propofol 0.5 mg/kg and ketamine 0.5 mg/kg which is associated with reduced rescue propofol requirements and therefore less over-sedation. Also, Andolfatto & Willman, (2010) (11) used intravenous ketofol (mixed 1:1 ketamine-propofol) for emergency department procedural sedation and analgesia for primarily orthopedic procedures and found sedation was effective in all patients, 3 patients (1.4%) had airway events requiring intervention, 2 patients (0.9%) had unpleasant emergence requiring treatment, while all other adverse events were minor. However, patients received 1:1 infusion experienced significantly higher VAS pain scores with non-significantly higher consumption of rescue analgesia considering the received dose of ketamine is similar the less analgesic effect of 1:1 could be attributed to the less sedation induced by 1:1 infusion compared to both 2:1 and 3:1 and illustrated the better outcome with the more sedation used. In support of this attribution Mustafaeva et al, (2009) (24) used ketamine/propofol ratio of 1:4 for

drug sedation at digestive tract endoscopy and reported that with this ratio, ketofol has sufficient analgesic properties. Patients received 2:1 ketofol infusion reported significantly higher satisfaction about both sedation and analgesia, while those received 1:1 were less satisfied because of higher PO pain VAS scores and more requirement for rescue analgesia. On contrary, patients received 3:1 ketofol infusion were the least satisfied because of more PO sedation, prolonged PO hospital stay despite the better PO analgesia. As regards PO side effects, PO nausea and vomiting were reported in 13 patients (14.4%) and oversedation in 10 patients (11.1%) with non-significant difference among studied groups despite being in favor of group A. No psychomotor or behavioral sequlae were reported with the used dose of ketamine. These data were in line with Vardy et al., (2008) (25), reported that ketamine is both safe and effective and compares favorably with midazolam as an agent for PSA in the ED; although the re-emergence phenomenon occurred, no psychological sequelae were encountered after return to full orientation and ketamine may be particularly useful in groups of patients at high risk of adverse effects with midazolam. Also, McQueen et al., (2009)(26), who evaluated post-discharge behavioral changes and vomiting after sedation with ketamine, ketamine/midazolam, or fentanyl/midazolam and found PSA in the ED is well tolerated though post-discharge vomiting occurs with some frequency (18%), there is a low prevalence of adverse behavioral events after discharge; however, the use of fentanyl/midazolam was associated with higher adverse events. Thus, it could be concluded that PSA using ketofol infusion, irrespective of concentration used, spared the need for PO rescue analgesia in about 40% and minimized the need for it in the other 60% of studied patients, however, ketofol infusion in 2:1 ratio could be considered the appropriate sedation modality for
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minor orthopedic surgeries providing short PO and total hospital' stay and minor hemodynamic changes and PO side effects with acceptable levels of both PO analgesia and sedation compared to 1:1 and 3:1 ketofol infusions.
References
1.   Bahn EL, Holt KR, Procedural sedation and analgesia: a review and new concepts. Emerg Med Clin North Am2005;23:503-17.
2.   Meredith JR, O'Keefe KP, Galwankar S (2008): Pediatric procedural sedation and analgesia. J Emerg Trauma Shock l(2):88-96.
3.   Flood RG, Krauss B: Procedural sedation and analgesia for children in the emergency department Emerg Med Clin North Am. 2003; 21(l):121-39.
4.   Burchardi H: Aims of sedation/ analgesia. Minerva Anestesiol. 2004; 70(4): 137-43.
5.   Bauman   BH,   McManus   JG   Jr:
Pediatric pain management in the emergency department Emerg Med Clin North Am. 2005; 23(2):393-414.
6.   Kanowitz A, Dunn TM, Kanowitz EM, Dunn WW, Vanbuskirk K:
Safety and effectiveness of fentanyl administration for prehospital pain management. Prehosp Emerg Care. 2006; 10(1): 1-7.
7.   Dunn MJ, Mitchell R, Souza CD, Drummond G: Evaluation of propofol and remifentanil for intravenous sedation for reducing shoulder dislocations in the emergency department. Emerg Med J. 2006; 23(l):57-8.

8.   Erden LA, Pamuk AG, Akinci SB, Koseoglu A, Aypar U: Comparison of propofol-fentanyl with propofol-fentanyl-ketamine combination in pediatric patients undergoing interventional radiology procedures. Paediatr Anaesth. 2009;19(5):500-6.
9.   Tang YY, Lin XM, Huang W, Jiang
XQ: Addition of low-dose ketamine to propofol-fentanyl sedation for gynecologic diagnostic laparoscopy: randomized controlled trial. J Minim Invasive Gynecol. 2010; 17(3):325-30.
10. Santiveri X, Molto L, Rodriguez C, Sandin F, Vilaplana J, Castillo J:
Sedation and analgesia with propofol plus low-dose ketamine for retrobulbar block. Rev Esp Anestesiol Reanim. 2006; 53(9):545-9.
11. Andolfatto G, Willman E: A prospective case series of pediatric procedural sedation and analgesia in the emergency department using single-syringe ketamine-propofol combination (ketofol). Acad Emerg Med. 2010; 17(2): 194-201.
12. Singh R, Batra YK, Bharti N, Panda
NB: Comparison of propofol versus propofol-ketamine combination for sedation during spinal anesthesia in children: randomized clinical trial of efficacy and safety. Paediatr Anaesth. 2010;20(5):439-44.
13. Akin A, Esmaoglu A, Tosun Z, Gulcu N, Aydogan H, Boyaci A: Comparison of propofol with propofol-ketamine combination in pediatric patients undergoing auditory brainstem response testing. Lit J Pediatr Otorhinolaryngol. 2005; 69(11):1541-5.
14. Sharieff GQ, Trocinski DR, Kanegaye JT, Fisher B, Harley JR:
69
SaeedE,MD
Ketofol Infusion for Minor Orthopedic Surgeries
Ketamine-propofol
combination
sedation for fracture reduction in the
pediatric emergency department.
Pediatr Emerg Care. 2007; 23 (12) :
881-4.
15. Tosun Z, Esmaoglu A, Coruh A:
Propofol-ketamine vs propofol-fentanyl combinations for deep sedation and analgesia in pediatric patients undergoing burn dressing changes. Paediatr Anaesth. 2008; 18 (1): 43-7.
16. Tosun Z, Aksu R, Guler G, Esmaoglu A, Akin A, Asian D,
Boyaci A: Propofol-ketamine vs propofol-fentanyl for sedation during pediatric upper gastrointestinal endoscopy. Paediatr Anaesth. 2007; 17 (10):983-8.
17. Messenger DW, Murray HE, Dungey PE, van Vlymen J, SivUotti ML:
Subdissociative-dose ketamine versus fentanyl for analgesia during propofol procedural sedation: a randomized clinical trial. Acad Emerg Med. 2008; 15(10):877-86.
18. Akin A, Esmaoglu A, Guler G, Demircioglu R, Narin N, Boyaci A:
Propofol and propofol-ketamine in pediatric patients undergoing cardiac catheterization. Pediatr Cardiol. 2005; 26(5):553-7.
19. Loh G, Dalen D: Low-dose ketamine in addition to propofol for procedural sedation and analgesia in the emergency department. Ann Pharmacother. 2007; 41(3):485-92.
20. Timm C, Linstedt U, Weiss T, Zenz M, Maier C: Sympathomimetic effects of

low-dose S (+)-ketamine. Effect of propofol dosage. Anaesthesist. 2008; 57(4):338-46.
21. Rapeport DA, Martyr JW, Wang LP:
The use of "ketofol" (ketamine-propofol admixture) infusion in conjunction with regional anaesthesia. Anaesth Intensive Care. 2009; 37(l):121-3.
22. Erden IA, Pamuk AG, Akinci SB, Koseoglu A, Aypar U: Comparison of two ketamine-propofol dosing regimens for sedation during interventional radiology procedures. Minerva Anestesiol. 2009 Nov; Epub ahead of print
23. Erden IA, Pamuk AG, Akinci SB, Koseoglu A, Aypar U: Comparison of two ketamine-propofol dosing regimens for sedation during interventional radiology procedures. Minerva Anestesiol. 2010; 76(4):260-5.
24. Mustafaeva MN, Mirikov VM, Kochneva ZV: Drug sedation during digestive tract endoscopy: current trends. Anesteziol Reanimatol. 2009; (4):32-8.
25. Vardy JM, Dignon N, Mukherjee N, Sami DM, Balachandran G, Taylor S:
Audit of the safety and effectiveness of ketamine for procedural sedation in the emergency department. Emerg Med J. 2008; 25(9):579-82.
26. McQueen A, Wright RO, Kido MM,
Kaye E, Krauss B: Procedural sedation
and analgesia outcomes in children after
discharge from the emergency
department:
ketamine versus
fentanyl/midazolam. Ann Emerg Med.
2009;54(2):191-97.
70






65


 60 55 50 45 40


 35 30 


25 20 15 10


 5 


0-




















64





Satisfaction score





Minutes








