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ABSTRACT 

Background: Upper gastrointestinal (GI) endoscopy can cause pain and anxiety to the patients which in turn 
lead to hemodynamic instability and impairment in the patient tolerance. Consequently, adequate sedation 
and analgesia are required in such procedure to maintain the optimal conditions for patient's relief and 
recovery. 

Objective: This work aimed to determine whether the use of ketofol instead of propofol resulted in fewer 
adverse respiratory events requiring physician intervention when used for procedural sedation and analgesia. 

Patients and Methods:  After approval of the Medical Ethical Committee at Al-Azhar University Hospitals, 
and after patient written consents, 60 patients of American Society of Anesthesiologists (ASA) physical 
status I or II, scheduled for elective upper GI endoscopy under sedation  were enrolled in this randomized, 
controlled, prospective, double-blind, clinical trial study.  Patients were randomly assigned into two equal 
groups: 

Group (I)  received 0.5 mg /kg propofol i.v.  Within a period of 30-40 seconds. 

Group (II)  received 50mg ketamine plus 0.5 mg/kg propofol in 10 ml normal saline within a period of 
30-40 seconds. 

Results: The dose of propofol was equal in both groups. Hypoventilation was significantly lower in the 
group (ІІ), compared to the group (І). 

     No significant difference was reported between both groups regarding hypoxia, heart rate, adverse effects, 
and systolic blood pressure, recorded after the procedure and 25-minute after the onset of procedure. Systolic 
blood pressure was significantly higher in the group (ІІ), compared to the group (І), throughout the 20 
minutes following propofol induction . 

Conclusion: Combination of propofol and ketamine used for procedural sedation and analgesia in upper GI 
endoscopy had higher safety than the propofol alone. Respiratory and hemodynamic stability were more 
noted in the ketofol group than the propofol-only group . 
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INTRODUCTION 
     Propofol is a commonly used 
anasthetic agent characterized by sedative, 
amnesic and anxiolytic effects, but no 
analgesic effect. It has an early-onset 
action with a single dose and a short half-
life. So, it is characterized by rapid 
recovery (Shah et al., 2011). 

     Ketamine is a non-barbiturate 
anasthetic agent that binds to N-methyl D-
Aspartate (NMDA) receptors, causing 
dissociative anesthesia. It has acceptable 
analgesic and sedative effects, with 
minimal cardiovascular risk (Ozgul et al., 
2013). 

     This study was designed to determine 
whether the use of Ketofol, compared to 
propofol results in fewer adverse 
respiratory and hemodynamic events 
when used for procedural sedation and 
analgesia in upper GI endoscopy. 

PATIENTS AND METHODS 

     After approval of the Medical Ethical 
Committee at Al-Azhar University 
Hospitals, and after patient written 
consents, 60 patients of American Society 
of Anesthesiologists (ASA) physical 
status I or II, scheduled for elective upper 
GI endoscopy under sedation  were 
enrolled in this randomized, controlled, 
prospective, double-blind, clinical trial 
study from April 2019 to September 2019 
after  .  

Preoperative preparation: Routine 
preoperative assessment was done for all 
patients on the day before operation 
including history, clinical examination    
and laboratory investigations . 

Anesthetic technique: All patients were 
secured by peripheral intravenous line. 

They received 4 ml/ kg/h Ringer Lactate 
solution, 2 liters of nasal O2 during the 
procedure, and 0.03 mg/kg midazolam IV 
as a premedication. 

Group (I) received 0.5 mg/kg propofol 
i.v.  In a period of 30-45 second. If 
patients did not achieve adequate 
sedation (Ramsey 4 on Ramsey 
sedation scale) after 2 min, another 
dose of 0.5 mg/kg propofol was applied 
every 2 min. The maximum dose of 
propofol was 2 mg/kg. 

Group (II) received 50 mg ketamine plus 
0.5 mg/kg propofol i.v. in 10 ml 
normal saline combination in a period 
of 30-45 second. If patients did not 
achieve adequate sedation (Ramsey 4 
on Ramsey sedation scale) after 2 min., 
the same dose of this combination 
every 2 min. was given Pre defined 
maximum dose for ketamine-propofol 
was 2 mg/kg. 

     The Ramsay sedation scale was widely 
used for assessment of the depth of 
anathesia. The depth of sedation was 
maintained at the level 6 of Ramsay 
sedation scale throughout the procedure 
(Dawson et al., 2010). 

     Recovery from sedation was evaluated 
every 5 minutes, following end of the 
procedure, using the Modified Aldrete 
Score (MAS). The MAS was the standard 
post-anathetic recovery scoring system. 
MAS ≥9 was required before discharge 
from the recovery unit (Valasareddy et al., 
2018). 

     Peripheral O2 saturation, respiratory 
rate (RR), blood pressure, heart rate (HR), 
ECG, and capnography were detected 
preoperatively and every five minutes 
during the procedure. 
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     Sample size was calculated using 
STATA version 11 programs, setting the 
type -1 error (α) at 0.05 and the power (1-
β) at 0.8. According to Tutal et al. (2016), 
the percentage of respiratory distress 
among the propofol group was 19.1% 
compared to none among the ketofol 
group. Accordingly, 30 cases were 
required in each group. 

     Our primary outcome was the 
occurrence of respiratory events, such as 
hypoxia, (defined as SPO2 < 93%), and 
hypoventilation (defined as RR < 8 
breath/min). The secondary outcomes 
included HR, BP, nausea, vomiting, 
aspiration, emergence delirium, and 
laryngospasm. 

Statistical analysis:  

     Data were analyzed based on the t-test 
and the P-value, using the statistical 
software package SPSS for Window 
Version 20.0. Quantitative data were 
expressed as medians (ranges), means ± 
standard deviation (SD), whilst qualitative 
data were expressed as frequency and 
percentage. The Chi-square (X2) test was 
used to compare the incidence of two 
qualitative parameters. All data were 
statistically compared at the two-sided 5% 
level of significance. P-value <0.05 was 
considered significant. 

 
RESULTS 

 
Sixty patients were eligible for our 
procedure. They were randomized into 
either the ketofol group or the propofol-
only group, 30 patients for each. No 

statistically significant difference was 
found between the the two groups, 
regarding the patients demographic 
characteristics (Table 1). 

 
Table (1) : Demographic characteristics of the study groups 

Groups   
Demographic data 

Group ( І ) 
(n=30) 

Group ( ΙI ) 
(n=30) p-value 

Age (years)      
Range 35-61 38-62 >0.05 Mean±SD 48.39±13.18 50.28±12.07 
Sex      
Male 17 (56.7%) 14 (46.7%) >0.05 Female 13 (43.3%) 16 (53.3%) 
Height (cm)      
Range 155-172 153-176 >0.05 Mean±SD 171.28±9.29 170.26±11.36 
Weight (kg)      
Range 54-82 54-83 >0.05 Mean±SD 70.16±13.42 69.14±15.48 
ASA      
I 13 (43.3%) 12 (40.0%) >0.05 II 17 (56.7%) 18 (60.0%) 
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     Hypoxia and hypoventilation were 
demonstrated and compared between both 
groups. Patients group I showed higher 
frequency of hypoxia, compared to the 
group II , 5 cases (16.7%) , 1 case (3.3%) 

respectively (P >0.05). Three cases 
(10.0%) in group II, and 13 cases (43.3%) 
in group I had hypoventilation, which was 
statistically significant (Table 2). 

 
Table (2): Comparison between groups regarding side effects and respiratory events 

Groups 
Side effects 

Group ( I ) 
(n=30) 

Group ( II ) 
(n=30) p-value 

Hypoxia 5 (16.7%) 1 (3.3%) 0.05 
Hypoventilation 13 (43.3%) 3 (10.0%) <0.004** 

 
     Regarding oxygen saturation, our 
results showed a highly statistically 
significant difference between groups at 5, 

10 and 20 minutes following induction. At 
25 min, group ІІ was not significantly 
different from  group І (Table 3). 

 
Table (3): Comparison between groups according to SPO2 

Groups 
SPO2 (mmHg) 

Group ( І ) 
(n=30) 

Group ( IІ ) 
(n=30) p-value 

Preoperative 97.38±2.32 97.88±1.61 >0.05 
After 5 min 95.06±3.12 98.28±1.91 <0.001** 
After 10 min 93.95±2.72 97.58±2.32 <0.001** 
After 15 min 95.36±2.92 95.77±2.11 >0.05 
After 20 min 95.87±2.62 97.78±1.51 0.001** 
After 25 min 97.07±1.81 97.78±1.61 >0.05 
Postoperative 98.48±1.71 98.79±2.52 >0.05 

      
     Our results showed that group ІІ had 
higher cardiovascular stability than group 
І. Regarding the systolic blood pressure 
(SBP), there was a statistically significant 
difference between both groups at 5, 10, 

15, and 20 minutes following induction. 
At 25 min, the ІІ group was not 
significantly different from the  group І  
(Table 4). 
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Table (4): Comparison between groups according to SBP 
Groups 

SBP (mmHg) 
Group ( I ) 

(n=30) 
Group ( ΙI ) 

(n=30) p-value 

Preoperative 
Mean±SD 

0 (0%) 
133.95±14.80 

0 (0%) 
133.54±15.01 >0.05 

After 5 min 
Mean±SD 

5 (17%) 
99.07±13.28 

0 (0%) 
128.88±13.18 <0.001** 

After 10 min 
Mean±SD 

10 (33%) 
100.18±15.21 

2 (7%) 
126.85±15.41 <0.001** 

After 15 min 
Mean±SD 

6 (20%) 
106.57±13.18 

2 (7%) 
127.87±13.08 0.003* 

After 20 min 
Mean±SD 

4 (13%) 
111.64±12.17 

0 (0%) 
129.89±12.27 0.018* 

After 25 min 
Mean±SD 

0 (0%) 
124.82±16.22 

0 (0%) 
126.85±16.43 >0.05 

Postoperative 
Mean±SD 

0 (0%) 
126.65±14.20 

0 (0%) 
128.88±14.09 >0.05 

 
     As regared heart rate, there was no statistically significant difference between groups 
(Table 5). 
 
Table (5): Comparison between groups according to heart rate 

Groups  
Heart rate  
(beat/min) 

Group ( I ) 
(n=30) 

Group ( II ) 
(n=30) p-value 

Preoperative 84.09±15.13 83.15±13.89 >0.05 
After 5min. 80.34±11.62 81.34±12.69 >0.05 
After 10min. 78.31±11.96 79.48±11.49 >0.05 
After 15min. 77.88±11.25 77.11±11.09 >0.05 
After 20 min. 76.46±13.62 79.64±9.98 >0.05 
After 25min. 81.94± 4.93 81.03± 6.50 >0.05 
Postoperative 78.01±9.95 82.50±8.61 >0.05 

 
     Regarding the side effects, group II 
showed no statistically significant 
difference, compared to group I in terms 

of nausea, vomiting, aspiration, 
emergence delirium and laryngeal spasm  
(Table 6). 

 
Table (6): Comparison between groups according to side effects. 

Groups  
Side effects 

Group ( I ) 
(n=30) 

Group ( II ) 
(n=30) p-value 

Hypotension 9 (30.0%) 2 (6.7%) <0.02* 
N & V 1 (3.3%) 1 (3.3%) 0.05 
Delirium 1 (3.3%) 2 (6.7%) 0.05 
Laryngeal spasm 2 (6.7%) 3 (10.0%) 0.05 
Aspiration  0 (0.0%) 0 (0.0%) 0.05 
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DISCUSSION 
     This study highlighted the safety of 
adding ketamine to propofol for 
procedural sedation and analgesia in upper 
GI endoscopy. Ketamine is N-methyl-D-
aspartate receptor antagonist, which is 
primarily used as a hypnotic with 
analgesic effects. Indeed, it has minimal 
respiratory side effects, compared to other 
hypnotics like propofol. Importantly, it 
preserves the heart rate and the blood 
pressure, which is attributable to its 
protective sympathomimetic activity 
(Peltoniemi et al., 2016). Nevertheless, 
high doses might cause hallucination, 
visual problems, nausea, vomiting and 
laryngospasm (Tutal et al., 2016).  
Propofol is a commonly used sedative 
agent because of its short half-life, 
amnestic, anxiolytic, and antiemetic 
properties. Nevertheless, serious side 
effects may limit its spread such as 
respiratory depression, and hypotension. 
Hypotension is attributed to decreased 
cardiac output, and peripheral vascular 
resistance (Tutal et al., 2016). Indeed, 
propofol is combined to ketamine, in an 
attempt to reduce these side effects. The 
combination of propofol and ketamine  
has  been  efficiently  used, either separate 
or in the same syringe, in variety of 
settings, including  coronary  artery  
surgery  in  adults,  interventional 
radiology,  sedation  for  spinal  
anesthesia, gynecological  and 
ophthalmological procedures (Aydogan et 
al., 2013). 

     Hypoventilation was significantly more 
frequent in the propofol-only group, 
compared to the ketofol group (43.3% vs 
10.0% respectively). Our results agreed 
with Tandon et al. (2014) who compared 

ketofol to propofol in upper GIT 
endoscopy and showed that airway 
assistance  was  used in  15%  in the  
propofol group  compared  to 3%  in  the 
ketofol  group. Nevertheless, the study 
done by Ferguson et al. (2016), 
comparing the two drugs showed close 
results between the two groups. 
Hypoventilation was noted in 9% with  
ketofol  and  4%  with  propofol,  and  
respiratory interventions  in  14%  with  
ketofol  and  16%  with  propofol. This 
discrepancy may be attributable to the 
different applied procedures and the 
confounding effect of opioids. 

     According to hypoxia, no statistically 
significant difference was found between 
both groups. This result agreed with 
Ferguson et al. (2016) with occurence of 
hypoxia in 8% of patients with propofol, 
and 6% of patients with ketofol. 
Aspiration did not occur is any patient 
with both groups. 

     Our  study  showed  that  using  
propofol  alone  led  to significant  
decrease  in  blood  pressure  as  
hypotension occurred  in  30%  of  the  
patients,  but  the  addition  of ketamine  
to  propofol  has  aborted  the  
hemodynamic instability  that  occurred  
with  propofol alone  as  hypotension  
occurred  in  6.7%  of  the  patients  with 
ketofol. Propofol decreases systemic 
vascular resistance, cardiac contractility, 
and the preload, which all cause a 
decrease in arterial blood pressure. 
Propofol also inhibits arterial baroreflex 
and hypotension induced tachycardia 
(Stayer et al., 2010). There are some 
previous studies  that  reported  propofol-
ketamine  combination  is  safe in  means  
of  hemodynamic  stability  in  groups  of  
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pediatrics, emergency  room,  and  
regional  analgesia  patients (Tutal et al., 
2016). 

     Smischney et al. (2012)  compared  
ketamine-propofol and  propofol  in  
general  anesthesia  induction  and  
reported lower  myocardial  depression  
and  vasodilation  in  the ketamine-
propofol group. 

     Providers  have  typically  been  
reluctant  to  use ketamine  in  adults  
because  of  concern  about  emergence 
phenomena,  with  rates  of  10% to 20% 
being quoted in the literature (Ferguson et 
al., 2016). The rates of unpleasant 
emergence delirium in our study were 
lower suggesting that in this regimen,  one  
of  the  adverse  events  most  likely  to  
deter providers  from  the  use  of  
ketamine  is  less  likely  to  occur with 
ketofol than when ketamine is used as a 
single agent. A previous randomized 
controlled trial by  Perumal et al. (2015) 
who used ketamine with and  without  
midazolam  for  emergency department 
sedation in adults showed a similar 
reduction in emergence phenomena when 
midazolam was combined with ketamine  
in  adults.   

CONCLUSION 
     Ketofol was a good choice for safe and 
effective sedation and analgesia in 
patients undergoing upper GI endoscopy. 
It resulted in less adverse respiratory 
events and a better hemodynamic stability. 
The frequency of postoperative nausea, 
vomiting and delirium were comparable in 
both groups. 
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دراسة مقارنة بین عقاري الكیتامین والبروبوفول وعقار 
البروبوفول وحده كمھدئ لمرضي تنظیرالجھاز الھضمي 

  العلوي
  عبد العظیم مأمون داوود، أحمد محمود الجارحي، السید أحمد الفقي

  جامعة االزھر ،كلیة الطب ،قسم التخدیر والرعایة المركزة

ث: ة البح دوره  خلفی ذي ب ي وال ق للمرض م والقل مي األل از الھض وي للجھ از العل ار الجھ بب منظ یس
ي  اء عل ریض وبن ل الم ة تحم ن درج ل م ة وتقل ائف الحیوی تقرار الوظ دم إس ي ع ؤدي إل زم ی ك یل ذل

فاء  ة وش ة لراح روف المثالی خیر الظ راء لتس ذ اإلج ل ھ افي لمث دیر ك كین وتخ تخدام تس إس
  .المرضي

ث: ن البح دف م ده  الھ ول وح ن البروبوف دال م ول ب امین والبروبوف تخدام الكیت ان إس ا إذا ك د م تحدی
د  اء عن دخالت األطب ب ت ي تتطل نفس والت ي الت ارة عل ار الض ن اآلث ل م دد أق دوث ع ي ح ؤدي إل ی

  .إستخدامھا للتخدیر اإلجرائي وتسكین األلم في منظار الجھاز الھضمي العلوي

ث: رق البح ي وط ة ال المرض د موافق ي بع ول عل ر والحص ة األزھ فیات جامع ة بمستش ة األخالقی لجن
ار  م اختی ي ، ت ن المرض ة م ة خطی ي ٦٠موافق دیر إل ة للتخ ة األمریكی ا  للجمعی نفین طبق ا مص مریض

م  دیر، وت أثیر التخ ت ت ا تح وي إختیاری مي العل از الھض ر الجھ راء تنظی اني إلج نیف األول والث التص
  .متساویتین تقسیم المرضي عشوائیا إلي مجموعتین

ائج: ول  النت ة البروبوف ة بمجموع تركة مقارن ة المش ي المجموع ر ف ل بكثی ة أق ي التھوی ص ف دث نق ح
ربات  دل ض دم ومع ي ال جین ف نقص األكس ق ب ا یتعل وعتین فیم ین المجم وي ب رق معن دث ف م یح ، ول

د  ة وبع د الجراح جلت بع ي س ي الت دم اإلنقباض غط ال ة وض ار الجانبی ب واآلث ة ٢٥القل دء دقیق ن ب م
ة  ي مجموع ا ف تركة عنھ ة المش ي المجموع ر ف ي بكثی ي أعل دم اإلنقباض غط ال ان ض ة ، وك الجراح

  .دقیقة بعد تحفیز البروبوفول ٢٠البروبوفول وخالل

تنتاج: ي  اإلس م ف كین األل ي وتس دیر اإلجرائ تخدم للتخ امین المس ول والكیت ین البروبوف ع ب ان للجم ك
أثیر وي ت مي العل از الھض ار الجھ از منظ تقرار الجھ وحظ إس ده ، ول ول وح ن البروبوف ي م ا أعل

  .التنفسي والدورة الدمویة في المجموعة المشتركة أكثر من مجموعة البروبوفول

  


