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ABSTRACT 

Background: Post-operative delirium in elderly patient needed to operative procedures is a risk factor to 

deteriorate outcomes of this patient. The prevalence of post-operative delirium ranges from 10% to 37% in 

elderly patient undergoing anesthesia especially in those receiving general anesthesia and is related to poor 

function recovery, increasing length of stay in hospital, increasing the frequency of early post-operative 

cognitive dysfunction (POCD) and morbidity. 

Objective: to compare the efficacy of dexmedetomidine, propofol, and ketamine in elderly patients 

undergoing spinal anesthesia for prevention of post-operative delirium. 

Patients and Methods: A prospective, randomized controlled study was conducted on 60 patients of both 

genders, aged 60 -75 years, with ASA physical status I, II and III, scheduled for elective surgery in the lower 

abdomen and lower limb undergoing spinal anesthesia from March 2019 to March 2020 at Al-Azhar 

University Hospital (Damietta). They were randomized into three equal groups: Group I received 

premedication dexmedetomidine (1 μg/kg), given slowly intravenously over 10 minutes, Group II received 

intravenous propofol (0.5 mg/kg), and Group III received intravenous ketamine (0.5 mg./kg). The primary 

endpoint was the incidence of post-operative delirium (POD), which was assessed using confusion 

assessment method (CAM) from the first postoperative day to the third postoperative day. 

Results: Dexmedetomidine group has a lower incidence of postoperative delirium than propofol group 

without statistical significant difference, while ketamine group has high incidence of postoperative delirium 

with statistical significant difference than other two groups numbering from statistics. 

Conclusion: Dexmedetomidine group was associated with a lower incidence of POD than propofol group, 

while ketamine group was associated with a high incidence of POD than other two groups and thus resulting 

in better short recovery, short hospital stay, and thus decreasing health care cost and morbidity. 

Key words: Dexmedetomidine, Propofol, Ketamine, Delirium. 

 

INTRODUCTION 

     Delirium is a neuropsychiatric disorder 

characterized by a sudden onset of altered 

and fluctuating level of consciousness, 

inattention, and disorganized thinking, 

post-operative delirium (POD) is 

extremely variable and ranged from 0% to 

73.5% (average 36.8%) (Inouye et al., 

2014). Other study stated that the 

prevalence of POD ranges from 16% to 

62% with higher incidences in older 

patients, patients with preexisting 

cognitive impairment, after cardiac 

mailto:yousrykandil@yahoo.com


www.manaraa.com

 

 

YOUSRY ABD EL-SALAM KANDIL et al., 
1328 

surgery, and after emergency surgery, 

especially surgery for hip fracture 

(Rudolph et al., 2010). Preoperative use of 

benzodiazepines, opioids, and alcohol can 

cause a poor functional recovery. increase 

length of stay in hospital, increase 

frequency of early POCD and mortality, 

spinal anesthesia was preferred than 

general anesthesia for elderly patient due 

to avoidance of general anesthetic drugs 

especially opioids which may be related to 

POD, also spinal anesthesia facilitates the 

restoration of oral intake and functional 

recovery (Zhang et al., 2013). 

     Postoperative delirium is prevalent, 

poorly understood, and often missed with 

routine clinical care, since there is no 

single treatment known for postoperative 

delirium. Much attention is directed 

towards prevention of delirium in 

populations at risk. Screening for risk 

factors of postoperative delirium is the 

first step in prevention (Bilotta et al., 

2013). 

     POD impair functional recovery, 

prolong the length of hospital stay, and 

increase post-operative complications 

(Gleason et al., 2015). 

     The pathophysiology of delirium 

remains to be not fully understood: There 

is a suggestion that a deficiency of 

acetylcholine and dopamine excess may 

be the cause of delirium (Maldonado, 

2013). Other suggestion that surgical 

stress produces pro inflammatory cascade 

causing brain edema and hypo perfusion. 

It increases the risk of gaseous, fat, or 

lipid cerebral micro emboli, causing acute 

and prolonged cognitive dysfunction. 

(Hirsch et al., 2015). Other suggestion 

that the disturbance of sleep-wake cycle is 

responsible for delirium, melatonin 

metabolism and its derivatives. Objective 

measurements were suggested, but their 

causal relation is unclear (De Rooj and 

Van Munster, 2013). 

     Intraoperative sedation has the 

following advantages of avoiding postural 

discomfort, preventing intraoperative 

recall, and reducing sympathetic and para 

sympathetic reflexes. Several studies 

recommend another sedative drug. 

Dexmedetomidine could be potentially 

helped in reducing occurrence of POD 

(Sieber et al., 2010). 

     The present work aimed to compare 

the efficacy of dexmedetomidine, 

propofol, and ketamine in elderly patients 

undergoing spinal anesthesia for 

prevention of post-operative delirium. 

MATERIALS AND METHODS 

     After getting approval of local Ethics 

Committee and written informed consents 

from 60 patients was admitted to Al-

Azhar university hospital (Damietta) from 

March 2019 to March 2020. This 

prospective blind randomized study was 

conducted on 60 patients of both genders, 

aged 60 -75 years, with American Society 

of Anesthesiologist (ASA) physical status 

I, II and III, scheduled for elective surgery 

in the lower abdomen and lower limb 

undergoing spinal anesthesia. 

Exclusion criteria: 

     Asthmatic patient, cardiovascular 

disease, severe renal, hepatic or 

endocrinal dysfunction, patients with 

known drug hypersensitivity, patients with 

mental disorder or those receiving 

antidepressant drugs, and those who 

refused giving consents. 
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     All the patients underwent pre-

anesthetic evaluation with history, general 

and systemic examination and review of 

biochemical investigations before 

enrolment in the study. 

     They were randomized into three equal 

groups: Group I received premedication 

dexmedetomidine (1 μg/kg), given slowly 

intravenously over 10 min, Group II 

received intravenous propofol (0.5 

mg/kg), and Group III received 

intravenous ketamine (0.5 mg/kg). 

     In the operative theater, monitors were 

attached, and baseline heart rate, 

electrocardiogram (ECG), systemic 

arterial blood pressure, oxygen saturation 

(SpO2) and end-tidal carbon dioxide 

concentration were recorded. A crystalloid 

intravenous infusion of 6 to 8 ml/kg was 

started. All of the patients were assigned 

to receive spinal anesthesia. 

     Hemodynamic was recorded such as 

mean arterial blood pressure (MAP), heart 

rate (HR), oxygen saturation each 15 

minutes interval, the primary endpoint 

was the occurrence of POD. Assessment 

of delirium was assessed using CAM from 

the first postoperative day to the third 

postoperative day. Identification of POD 

can be assessed by confusion assessment 

method (CAM algorithm) which is 

sensitive (94 %- 100%), specific (90-95), 

reliable, and easy to use, it included a four 

step the first:  an acute onset of changes in 

the mental status, the second is in 

attention, the third is disorganized 

thinking, and lastly an altered level of 

consciousness. If both features (1) and (2) 

were present plus either feature (3) or (4), 

patients were rendered either CAM 

positive (delirium present) or CAM 

negative (delirium absent) CAM was done 

according to  Inouye et al.  (2014). Post-

operative pain was assessed by visual 

analogue score (VAS), and of ambulation 

which represented by the time from end of 

surgery until ambulation. Also discharge 

time was recorded (time from surgery 

until discharge); postoperative 

complication also was recorded such as 

acute renal failure, pulmonary infection, 

myocardial ischemia, new dysrhythmia 

and wound infection. 

     Delirium, if occurred, was treated by 

IV haloperidol in the increments of 1 to 5 

mg, repeated every 30 to 60 min as 

needed, (Intraoperative hypotension if 

blood pressure   decrease >30% in systolic 

blood pressure from preoperative values 

and/or systolic blood pressure <90mmHg. 

If observed, these conditions were 

immediately treated with an infusion of 

ephedrine. Intraoperative bradycardia if 

heart rate <50 beats per minute, and 

treated with atropine (0.01mg/kg). 

Confusion assessment method (CAM) was 

done according to (Inoye et al. ( 2014). 

Statistical analysis: 

     Numerical data were explored for 

normality by checking the distribution of 

data and using tests of normality 

(Kolmogorov-Smirnov and Shapiro-Wilk 

tests). All data showed normal 

(parametric) distribution except for pain 

(VAS) scores data which showed non-

normal (non-parametric) distribution. Data 

were presented as mean and standard 

deviation (SD) values. For parametric 

data, one-way ANOVA test was used for 

comparisons between the groups. 

Bonferroni’s post-hoc test was used for 

pair-wise comparisons when ANOVA test 

is significant. For non-parametric data, 

Kruskal-Wallis test was used to compare 
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between the three groups. Friedman’s test 

was used to study the changes by time 

within each group. Dunn’s test was used 

for pair-wise comparisons. Qualitative 

data were presented as frequencies and 

percentages. Chi-square test was used for 

comparisons between the groups. The 

significance level was set at P ≤ 0.05. 

Statistical analysis was performed with 

IBM SPSS Statistics for Windows, 

Version 23.0. Armonk, NY: IBM Corp. 

 

RESULTS 

 

     The present study included 3 groups of 

patients (a total of 60 participants), the 

first group: included 20 participants 

(Dexmedetomidine group), the second 

group: included 20 participants (Propofol 

group) and the third group: included 20 

participants (Ketamine group) with the 

same inclusion and exclusion criteria. 

     No statistically significant difference 

between studied groups according to 

demographic data regarding age, sex, 

ASA and duration of anesthesia, (Table 

1). 

 

Table (1): Comparison between groups according to demographic data 

Groups 

Variables 

Dexmed 

(n=20) 

Propofol 

(n=20) 

Ketamine 

(n=20) 
p-value 

Age (years) 64.55±3.91 62.86±3.26 63.73±3.12 ˃ 0.05 

Sex 

Male 12 (60.0%) 11 (55.0%) 13 (65.0%) 
˃ 0.05 

Female 8 (40.0%) 9 (45.0%) 7 (35.0%) 

ASA Class 

I 5 (25.0%) 3 (15.0%) 6 (30.0%) 

˃ 0.05 II 7 (35.0%) 5 (25.0%) 6 (30.0%) 

III 8 (40.0%) 12 (60.0%) 8 (40.0%) 

Duration of anesthesia (min) 79.20±3.27 80.19±3.31 79.70±3.29 ˃ 0.05 
Using: F-One Way Analysis of Variance; x2: Chi-square test 

 

     There were no statistical significant 

differences between studied groups in 

oxygen saturation. Dexmeditomidine 

group slightly decreased in heart rate and 

MAP than propofol group, but without 

Statistical significant difference, while 

ketamine group there were increase in 

heart rate and MAP with statistical 

significant difference than other two 

groups (Table 2). 
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Table (2): Comparison between groups according to hemodynamic data 

Groups 

 

Hemodynamics 

Dexmed 

(n=20) 

Propofol 

(n=20) 

Ketamine 

(n=20) 
P-value 

Heart rate 

Basal 73.68±3.50 71.81±2.35 71.91±2.55 ˃ 0.05 

At 15 min 68.18±4.17 70.85±2.29a 70.95±2.37a 0.001* 

At 30 min 67.27±4.13 70.65±1.75a 70.70±1.96a <0.001** 

At 45 min 69.34±3.48 70.70±1.54 70.70±1.88 ˃ 0.05 

At 60 min 69.08±3.45 70.40±1.42 70.55±1.74 ˃ 0.05 

At end 69.03±3.35 70.25±1.32 70.40±1.80 ˃ 0.05 

MAP 

Basal 89.33±2.45 89.28±2.45 90.04±2.00 ˃ 0.05 

At 15 min 81.76±3.73 84.74±2.19a 85.35±1.89a <0.001** 

At 30 min 81.76±3.85 84.59±2.37a 84.79±1.32a <0.001** 

At 45 min 85.14±2.09 85.04±1.59 85.60±2.04 ˃ 0.05 

At 60 min 85.80±1.89 85.35±1.62 85.19±2.07 ˃ 0.05 

At end 86.51±2.43 85.75±1.38 86.00±1.94 ˃ 0.05 

SPO2 

Basal 98.40±0.80 98.05±0.68 98.45±0.67 ˃ 0.05 

At 15 min 98.35±0.85 98.25±0.81 98.25±0.87 ˃ 0.05 

At 30 min 98.30±0.78 98.60±0.68 98.30±0.76 ˃ 0.05 

At 45 min 98.30±0.83 98.40±0.92 98.15±0.75 ˃ 0.05 

At 60 min 98.15±0.75 98.20±0.71 98.05±0.68 ˃ 0.05 

At end 98.25±0.74 98.25±0.75 98.35±0.78 ˃ 0.05 
Using: F-One Way Analysis of Variance 

Post HOC: a: significant difference with Dexmed 

 

     As regard POD dexmedetomidine 

group has lower incidence than propofol 

group without statistical significant 

difference, while ketamine group showed 

high incidence of POD with statistical 

significant difference than other two 

groups. As regard post-operative pain, 

there were no statistical significant 

differences between studied groups at the 

end of surgery. Also, there were no 

statistical significant differences between 

studied groups during three post-operative 

days. Also, there were no statistical 

significant difference between studied 

groups as regard time of ambulation and 

time of discharge (Table 3). 
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Table (3): Comparison between groups according to Delirium, VAS score, time of 

amputation and time of discharge 

Groups 

Variables 

Dexmed 

(n=20) 

Propofol 

(n=20) 

Ketamine 

(n=20) 
p-value 

Delirium 

At end of operation 1 (5.0%) 2 (10.0%) 6 (30.0%) ˃ 0.05 

Day 1 1 (5.0%) 2 (10.0%) 6 (30.0%) ˃ 0.05 

Day 2 0 (0.0%) 1 (5.0%) 4 (20.0%) 0.031* 

Day 3 0 (0.0%) 0 (0.0%) 3 (15.0%) ˃ 0.05 

VAS score 

At end of operation 1.71±1.23 1.82±1.28 2.18±1.39ab 0.028* 

Day 1 1.82±1.39 1.90±0.86 2.25±1.50ab 0.024* 

Day 2 1.71±0.75 1.93±1.39 2.35±1.18ab 0.012* 

Day 3 1.93±2.03 2.03±1.71 2.57±0.32ab 0.021* 

Time of amputation 1.50±0.21 1.82±0.32 2.03±0.43 ˃ 0.05 

Time of discharge 5.11±2.14 5.21±5.35 5.76±0.32ab 0.031* 
Using: F-One Way Analysis of Variance; H-Kruskal Wallis test; x2: Chi-square test 

Post HOC: a: significant difference with Dexmed; b: Significant difference with Propofol 

 

     No post-operative complication 

occurred such as acute renal failure, 

pulmonary infection, myocardial 

ischemia, or new dysrhythmia. 

 

DISCUSSION 

     Delirium was considered as a 

significant complication in postoperative 

patients, with a higher incidence among 

elderly patients; however, delirium is still 

frequently not appropriately assessed and 

managed, and thus the morbidity and 

mortality increased frequently. So, it must 

be diagnosed and treated, and must be 

prevented in the perioperative period 

(Inouye et al., 2014). 

     Delirium was identified by Confusion 

Assessment Method (CAM), which is a 

scoring system for delirium and has been 

suggested to have predictive validity for 

accurate diagnosis of delirium (Avidan et 

al., 2017). 

     With the application of regional 

anesthesia (RA), the risk of POD can be 

reduced or avoided. It continues to be 

debated whether RA reduces the incidence 

of POD compared with general anesthesia 

(GA) (Lee and Park, 2010). 

     Dexmedetomidine (an α2 adrenoceptor 

agonist), it produces a sedative effect at 

low doses that mimics natural stage 2 non-

rapid eye movement sleep and the patients 

remain drowsy but are cooperative and 

arousal (Adam et al ., 2013). 

     Ketamine, a phencyclidine analogue 

and a non-competitive antagonist of N-

methyl-d-aspartate (NMDA) receptors, it 

is used as intravenous anesthetic and 

produces dissociative anesthetic state, also 

has advantage of preservation of air way 

reflexes, at lower doses there's no 

respiratory depression and has sedative 

and amnestic effect (Bazin et al., 2010). 

     In the present study, there were no 

Statistical significant difference between 

studied groups, as regard to age, sex and 

ASA classification and this in accordance 

to Mei et al. (2018) where they reported 

that there was no statistical significant 



www.manaraa.com

 

 

 THE EFFICACY OF DEXMEDETOMIDINE, PROPOFOL AND… 
1333 

difference in age and sex when they are 

comparing intraoperative sedation of 

dexmedetomidin with propofol in elderly 

patients undergoing hip arthroplasty. 

     As regard to oxygen saturation there 

were no statistical significant difference 

between studied groups, and this result 

was in concomitant with Gupta et al. 

(2011) where they recorded that there was 

no respiratory depression and was not 

seen in any of the patients intra 

operatively and none of patients had 

shown fall in oxygen saturation, no patient 

required a nasopharyngeal or 

oropharyngeal airway to maintain the 

patency of airway. 

     As regard to hemodynamic, 

Dexmedetomidin. group is slightly 

decrease in heart rate and MAP than 

propofol group but without statistical 

significant difference, while ketamine 

group there were increase in heart rate and 

MAP with Statistical significant 

difference than other two groups. 

     This is in accordance with Xudong et 

al. (2015) in which he reported that 

Patients’ HR and MAP were lower in the 

dexmedetomidine group than in the 

control group and is caused by the 

inhibitory effect of dexmedetomidin on 

the sympathetic nervous system. Also, 

Hao et al. (2019) reported that there were 

decrease in mean blood pressure and heart 

rate after administration of 

dexmedetomidin during the intra operative 

period. 

     Su et al. (2016) demonsrated that 

Dexmedetomidine is selectively binding 

to postsynaptic α2 adrenergic receptor and 

inhibits nervous impulse from sympathetic 

neurons in anterior horn cells of the spinal 

cord and reduces systemic sympathetic 

nervous tension, its sedative effect is 

similar to physiological sleep, with less 

respiratory depression, and decrease of 

HR or blood pressure. 

     In our study, there were lower 

incidences of POD in dexmedetomidine 

group than propofol group without 

statistical significant difference, while 

ketamine group there were high incidence 

of POD with statistical significant 

difference than other two groups, and this 

was in accordance to Hao et al. (2019) 

who found that perioperative 

dexmedetomidin. reduces the incidence of 

POD in elderly patient after non cardiac 

surgery in which he reported the incidence 

of agitation was lower in the 

dexmedetomidine group than in the 

control group (10.3% [4 of 39] vs. 30% 

[12 of 40], respectively; (P =.029). and 

this data suggest that dexmedetomidine is 

effective in decreasing agitation after 

admission to the PACU. Also, Esmaoglu 

et al. (2010) recommended that in his 

study dexmedetomidine should be used 

for sedation to reduce the duration of 

delirium, it is widely used because it can 

provide a natural sleep-like state without 

causing respiratory depression and easily 

arousable. 

     In our study, dexmedetomedine has 

lower incidence of POD than propofol and 

this are decreasing the morbidity and 

result in better short recovery, and short 

hospital stay and thus decrease health care 

cost. This result in agreement with Mei et 

al. (2018) who concluded that using 

dexmetedomidine as a supplementary to 

peripheral nerve block can reduces POD, 

and thus resulting in better outcomes, 

short hospital stay, and early recovery 

after hip arthroplasty. 
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     Su et al. (2016) reported that sedation 

with Dexmedetomidine was associated 

with a lower incidence of POD compared 

with sedation with propofol. Sedation with 

dexmedetomidine also facilitates patients 

to be out of bed and discharged early after 

surgery. Although dexmedetomidine has 

effectiveness to prevent delirium, its use 

remains controversial, moreover 

supporting clinical data from well 

controlled studies regarding the optimal 

timing and dosing schedule of 

dexmedetomidine has yet to be 

established. 

     In contrast to our study, Xudog et al. 

(2015) found that there were no change 

overall incidence of agitation after free 

flap surgery, and does not prevent 

delirium within 5 days post-operative. 

This disagreement may be due to optimal 

timing and dosing scheduled of 

dexmedetomidin or due to the duration of 

operation. 

     Ketamine and dexmedetomidine have 

been investigated by Mizrak et al. (2010) 

to explore their ability to reduce the 

incidence of POD. They demonstrated that 

dexmedetomidine may reduce the 

incidence of POD in elderly patients when 

compared to propofol. 

     Avidan et al. (2017) found that the 

incidences of POD 17.65% of patients 

using the 0.5 mg/kg ketamine were 

diagnosed with delirium after non cardiac 

surgery. Also, similar result was reported 

when Pan et al. (2019) found that the 

incidence of POD was 14.5% of patient 

undergoing lumbar spine surgery in 

elderly patients. 

 

 

CONCLUSION 

     Dexmetedomidine Group is associated 

with a lower incidence of POD than 

propofol group, while ketamine group is 

associated with a high incidence of POD 

than other two groups and thus resulting 

in better short recovery and short hospital 

stay and thus decreasing health care cost 

and morbidity. 
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دراسة تأثير عقار الديكسميديتوميدين وعقار البروبوفول وعقار 

مسنين لمنع الهذيان بعد إجراء الكيتامين فى المرضى ال

 العمليات الجراحية تحت تأثير التخدير النخاعى

 يسرى محمد عبد السلام قنديل

 قسم التخدير والعناية المركزة بطب الأزهر )دمياط(

الهذذذذذذذلاحق  الملذذذذذذذر لية ييذذذذذذذقا النياليذذذذذذذ   ذذذذذذذ  ال ي ذذذذذذذ  ال  ذذذذذذذ ي   خلفيةةةةةةةة البحةةةةةةة  

طذذذذذذي لنذذذذذذذ ج   نذذذذذذق    ذذذذذذلاا ال طيذذذذذذجري  الذذذذذذيال الة ييذذذذذذقا النياليذذذذذذ   ذذذذذذج  ق ذذذذذذ   

٪  ذذذذذذذ   37٪ إلذذذذذذذ   10ال ذذذذذذذيحاو  حنذذذذذذذيا ا ا ندذذذذذذذق  الهذذذذذذذلاحق  رةذذذذذذذذ النيالذذذذذذذ   ذذذذذذذ  

ال ي ذذذذذذ  ال  ذذذذذذ ي  الذذذذذذلاح  ح فذذذذذذةج  لين ذذذذذذذحي  ق ذذذذذذ   ذذذذذذ    ل ذذذذذذ  الذذذذذذلاح  حني ذذذذذذج  

الن ذذذذذذحي الةذذذذذقى  حذذذذذتعا إلذذذذذ   ذذذذذة  اة نةذذذذذقي الذذذذذج ي  و   حذذذذذقع   ذذذذذذ  اا ق ذذذذذ   ذذذذذ  

ي رةذذذذذذذذذ الة ييذذذذذذذذ  النياليذذذذذذذذ  ال  ندذذذذذذذذ  و   حذذذذذذذذقع  رذذذذذذذذجاري ال يذذذذذذذذ  ال ةي ذذذذذذذذ  ال   ذذذذذذذذ

 . ال يا  

  ق  ذذذذذذذ   ةقليذذذذذذذ    ذذذذذذذق  الذح  ذذذذذذذ يذحنج يذح و  ال ي رج ذذذذذذذج و  الهةةةةةةةدب مةةةةةةةن البحةةةةةةة  

 ال ينذذذذذذق ي   ذذذذذذ  ال ي ذذذذذذذ  ال  ذذذذذذ ي  الذذذذذذذلاح  ح فذذذذذذةج  لين ذذذذذذذذحي ال  ذذذذذذق   ليج قحذذذذذذذ  

 .   الهلاحق  رةذ النيال 

ر ذذذذذذذذة الذ ااذذذذذذذذ  ر  ذذذذذذذذ  الن ذذذذذذذذذحي ر  ندذذذذذذذذ   ا   ذذذذذذذذي  المرضةةةةةةةةى وطةةةةةةةةر  البحةةةةةةةة  

 لنذذذذذ   ذذذذذهي  ذذذذذق    2019رذذذذذذ يقد النذحذذذذذذ   ذذذذذ  ال نذذذذذي   ذذذذذ   ذذذذذهي  ذذذذذق    النذذذذذق ة 

 يحفًذذذذذذذق  ذذذذذذذ   ذذذذذذذم  60ليذذذذذذذ   ليحذذذذذذذة ع ااذذذذذذذ    ذذذذذذذن  يي   دذذذذذذذجا يق  يذذذذذذذ   2020

النيالذذذذذذ   قً ذذذذذذقو  ال  ذذذذذذي  لهذذذذذذ  إلذذذذذذيال  75-60الن  ذذذذذذي و  رنذذذذذذيا ا    ذذذذذذق    رذذذذذذي  

اة نيق حذذذذذ   ذذذذذ   اذذذذذ   الذذذذذ ط   ا دذذذذذياي ال ذذذذذ يي  النذذذذذ  ر فذذذذذ  لين ذذذذذذحي ال  ذذذذذق    

 :  ذ ر  ا نيق     دجا يقً    ثمث  ن ج قا  ن ق ح 

رذذذذذذذ  ل ذذذذذذذ ه  رة ذذذذذذذق  الذح  ذذذذذذذ يذحنج يذح و رةطذذذذذذذ  رذذذذذذذ  ل  المجموعةةةةةةةة الأولةةةةةةةى         

ة ذذذذذق  رذذذذذ  ل ذذذذذ ه  ر المجموعةةةةةة ال ا يةةةةةةع ذذذذذق رو  10 ذذذذذ  ديحذذذذذر الج حذذذذذذ  يذذذذذ   ذذذذذذا 

  ذذذذذذذ رذذذذذذ  ل ذذذذذذ ه  رة ذذذذذذق  ال ينذذذذذذق ي     ق ذذذذذذة  المجموعةةةةةةة ال ال ةةةةةةةال ي رج ذذذذذذج و ا ذذذذذذق 
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  طذذذذذ  ال هقحذذذذذ  ا  ليذذذذذ   ذذذذذ  لذذذذذذ ث الهذذذذذلاحق و  النذذذذذ  رذذذذذ  ر يي هذذذذذق رقاذذذذذن ذاى ديح ذذذذذ  

 .ر يي  اة ر قك    اليجى ا    رةذ النيال  إل  اليجى الثقل  رةذ النيال 

ح   ذذذذذذذ    ذذذذذذذ  لذذذذذذذذ ثق ليهذذذذذذذلاحق   ق ذذذذذذذة  ن ج ذذذذذذذ  الذح  ذذذذذذذ يذحنج يذ  تةةةةةةةاث: البحةةةةةةة  

الملذذذذذذذذر لية ييذذذذذذذذقا النياليذذذذذذذذ   ذذذذذذذذ   ن ج ذذذذذذذذ  ال ي رج ذذذذذذذذج  ع    ذذذذذذذذي  إل ذذذذذذذذق   

 هذذذذذذ و ري  ذذذذذذق  ن ج ذذذذذذ  ال ينذذذذذذق ي   ق ذذذذذذة   ذذذذذذقك   ذذذذذذ    قليذذذذذذ   ذذذذذذ   ةذذذذذذذ  لذذذذذذذ ث 

 .الهلاحق      ي  إل ق      ال ن ج ني  اة يحني 

ذ  رذذذذذذذير   ال ن ج ذذذذذذذ  الذح  ذذذذذذذ يذحنج يذح  ر ذذذذذذذذ ث إ   ذذذذذذذق   ذذذذذذذ   ةذذذذذذذ الإسةةةةةةةتنتا  

لذذذذذذذ ث الهذذذذذذلاحق    ق  ذذذذذذ  ر ن ج ذذذذذذ  ال ي رج ذذذذذذج و ري  ذذذذذذق رذذذذذذير    ن ج ذذذذذذ  ال ينذذذذذذق ي  

ر ذذذذذذذ ث ا ر ذذذذذذقو  ذذذذذذ   ةذذذذذذذ  لذذذذذذذ ث الهذذذذذذلاحق    ق  ذذذذذذ  رذذذذذذقل ن ج ني  ا  ذذذذذذيحيني و 

 رقلنذذذذقل  رذذذذذتعف إلذذذذ  رةذذذذذق    ذذذذ   نذذذذذي    ذذذذذيي     ذذذذي  ذذذذذذ  اا ق ذذذذ  رقل  ندذذذذذ     ذذذذذق 

  حتعا إل  ر يي  ر ي   الي قح  ال  ي 


