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ABSTRACT 
Background: Road traffic accidents (RTAs) are the leading cause of death among 

those aged from 15 to 44 years worldwide. In Egypt, the rapid increase in the number 

of vehicles, the overpopulation and the lack of proper strategy for prevention of 

RTAs, contribute to make Egypt one of the highest world’s RTAs rate. Aim of the 

study:  To evaluate patterns of injuries in cases of motor vehicle accidents. Material 

and methods: data of 150 victims of RTAs admitted to the Emergency Department, 

in El Sahel Teaching Hospital, from May 2013 to November 2013 were recorded 

including their demographic data, injuries, their outcome and different types of 

vehicles involved in the accidents. Results: private cars were more involved in RTAs 

followed by motorcycles. Males constituted the major victims of RTAs with 

statistically significant percentage (76% of pedestrians and 95% of vehicle occupants). 

In pedestrians, the most common affected body regions were the lower limbs (66%), 

head (54%), and upper limbs (26%). Contusions occurred in all pedestrians. Fracture 

and joint dislocation occurred in 74% of the cases. Most pedestrians recovered 

completely (78%), 8% had complications and 14% of cases died. Most common cause 

of death was head injury induced complications (12%). As regards vehicle occupants, 

most common injured body parts were lower limbs (54%), head (45%) and upper 

limbs (24%). Contusions and fracture with joint dislocation occurred in 99% and 78% 

respectively. Most vehicle occupants had complete recovery (82%), 16% had 

complicated recovery and 2% of cases died due to complications of head and chest 

injuries. Conclusion: the results of this study demonstrated the types and distribution 

of injuries in victims of RTAs. These results may help health care providers to 

anticipate the injuries in patients with subsequent early diagnosis and treatment of 

RTAs victims. Moreover, results may enable concerned authorities to reconstruct the 

accident when needed.  

Keywords: Road traffic accidents - Pedestrians - Drivers - Vehicle occupants - 

Pattern of injuries 

 

INTRODUCTION 

Globally, road traffic accidents 

(RTAs) are responsible for more than 

1.2 million deaths every year, and are 

the leading cause of death among those 

aged from 15 to 44 years (Hofman et 

al., 2005). Egypt is one of countries 

having the highest world’s RTAs rate. 

According to statistics of Egyptian 

General Traffic Administration 

(2008), the number of injured and dead 

victims, as a result of RTAs, in Great 

Cairo from the year 2000 to 2007 was 

13374 and 3607 respectively. In 

addition, RTAs represent not only a 

social problem that kills a lot of people 
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but it is also an economic problem that 

costs the society a lot of money and 

adds an undesirable economic burden 

on it (Ismail and Abdelmageed, 

2010). World Health Organization 

confirmed that the financial losses due 

to RTAs around the world are more 

than 500 billion dollars and the 

financial losses in Egypt are around 6 

to 8 billion Egyptian pounds (Abd El 

Moaty, 2008). 

Road traffic accidents may affect 

drivers, passengers of vehicles or 

pedestrians (World health 

organization, 2012). 

Investigations of transport and 

traffic related injuries may call upon 

the entire spectrum of forensic sciences 

and medico legal expertise (James et 

al., 2003). Forensic investigations of 

RTAs require evaluation of risk factors 

and cause of death. In addition, the 

forensic medicine specialists determine 

whether a RTA has caused disability 

and if it has been so, they make the 

estimation of disability percentages 

(Esiyok et al., 2005). 

Therefore, the aim of this study 

was to evaluate the patterns of injuries 

in cases of motor vehicle accidents. 

 

SUBJECTS & METHODS 
This prospective study was 

performed at the Emergency 

Department of El-Sahel Teaching 

Hospital, Cairo, from the 1
st
 of May 

2013 to the 30
th

 of November 2013. 

The study design was approved by the 

Research Ethics Committee of Tanta 

Faculty of Medicine, Tanta University. 

Written informed consent was obtained 

from each patient or his/her guardians 

(if the patient was unable to participate 

in the consent process). Confidentiality 

of the data was maintained by making 

code numbers (available to 

investigators only) for each patient. All 

data were analyzed anonymously. 

Inclusion criteria: 

All victims of motor vehicle 

accidents admitted to El-Sahel teaching 

hospital from the 1
st
 of May 2013 to the 

30
th

 of November 2013. 

Exclusion criteria: 

Any patient admitted to El-Sahel 

teaching hospital due to any cause 

rather than motor vehicle accidents. 

Interventions: 

Patients were classified into two 

main groups as follows: 

 Group I (Pedestrians): 50 

cases were studied and further 

subdivided according to the side of 

impact into frontal, lateral and rear 

impact victims. 

 Group II (Vehicle occupants): 

100 cases were studied and divided into 

subgroups as follows: 

 Drivers: 50 cases. 

 Front seat passengers: 33 

cases. 

 Rear seat passengers: 17 cases. 

The data collection sheet included 

patient code, demographic data (age, 

sex, and time of admission), accident 

history (type of vehicle, position of the 

victim during accident and site of 

impact), and description of the injuries 

resulting from the RTA, patient 

outcome and hospital stay period. 

Statistical analysis: 
The collected data were organized 

and statistically analyzed using SPSS 

software statistical computer package 

for windows version 22. For 

quantitative data, the Shapiro-Wilk test 

for normality was performed. For data 

that were not normally distributed, 

median and interquartile range 

(expressed as 25
th

-75
th

 percentiles) 

were calculated and Kruskal-Wallis test 

was used for comparison between 
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groups. For normally distributed data, 

values were expressed as mean ± 

standard deviation and one way 

analysis of variance test (one way 

ANOVA) was used for comparison 

followed by the appropriate post hoc 

test. For qualitative data, values were 

expressed as number and percentage 

and Chi Square goodness of fit and 

Pearson's Chi Square test were 

calculated. Significance was adopted at 

p < 0.05 for interpretation of results of 

tests (Dawson and Trapp, 2001).  

 

RESULTS 
Figure (1) shows different vehicle 

types that were encountered in motor 

vehicle accidents in this study. Private 

cars had significantly the highest 

incidence (28%) followed by 

motorcycles (22%), microbuses (20%), 

pickup trucks (14%), large trucks (9%) 

and lastly tuktuks (6%) (p <0.001).  

I) Studied pedestrians: 

Table (1) shows age and gender of 

studied pedestrians. The highest 

incidence of all injured pedestrians was 

in the age group 10-<20 years old 

(30%) followed by < 10 years old 

group (22%). In frontal impacts, both 

age groups had the same incidence 

(26.31%) while in lateral impacts age 

group < 10 years was higher (38.9%). 

In rear impacts the age group 10-<20 

years was higher in incidence. These 

differences were not statistically 

significant (P = 0.625). As regards 

gender of injured pedestrians, male 

victims had a significantly higher 

incidence (76%) than females (24%) (P 

= 0.024). 

Table (2) shows the site of injuries 

in the studied pedestrians. In all types 

of impact, lower limbs were the most 

frequent site affected followed by head 

and neck (66% and 54% respectively).  

Regarding types of injuries among 

studied pedestrians, table (3) shows 

that contusions and fractures to 

skeleton and joints were more frequent 

in all injured pedestrians (100% and 

74% respectively). These results were 

not statistically significant among the 

different pedestrian groups. The 

incidence of lacerations was 

significantly higher in cases of frontal 

impact (p = 0.006). 

The outcome of the studied 

pedestrians is shown in figure (2). 

Complete recovery was the most 

common outcome (78%) in all injured 

pedestrians followed by death (14%) 

then complicated recovery (8%). Death 

occurred more in lateral impact victims 

(22.2%) while complicated recovery 

occurred more frequently in victims of 

rear impact. These differences were not 

statistically significant (P = 0.195). 

The following complications were 

encountered in the studied pedestrians: 

shoulder disfigurement (2%), limping 

(2%) and amputation (2%), all were 

subjected to rear impact. Trephine 

operation was performed in 2% of 

pedestrians with lateral impact. Death 

occurred in 7 cases (14%), in 6 cases 

death was due to head trauma and in 

one case it was due to chest trauma.  

Table (4) shows the duration of 

hospital stay for the studied pedestrians 

which ranged from less than one day to 

21 days. The duration of hospital stay 

was nearly similar among the studied 

pedestrians where the median hospital 

stay for frontal impact pedestrians was 

3 days with interquartile range (IQR) of 

5 and lateral impact pedestrians' 

median was 3 with IQR of 3. Rear 

impact pedestrians' median was 3 with 

IQR of 2. No statistically significant 

file:///D:/amal%20work/papers/anticholinesterase/BG%20بحث%20اخر.docx%23_ENREF_8
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difference was found between the 

studied pedestrian groups (P = 0.928). 

 

II) Studied vehicle occupants: 

Table (5) shows the age and gender 

of studied vehicle occupants. Age 

distribution showed a statistically 

significant difference as 46% of drivers 

were in age group 20 - <30 years old 

while 27.3% and 24.2% of front seat 

passengers were in age group <10 years 

and 20- <30 years respectively (P 

<0.001). Female victims were 

encountered only as rear seat 

passengers with a statistically 

significant difference between male 

and female victims (P <0.001). 

Table (6) demonstrates the 

distribution of regional injuries in 

studied vehicle occupants. Lower limbs 

and head were the most commonly 

injured body regions (54% and 45% 

respectively). Upper limbs, head and 

chest injuries were seen more 

frequently in drivers. Injuries to 

abdomen and pelvis were significantly 

higher in rear seat passengers (P 

=0.01). 

Table (7) shows types of injuries in 

studied vehicle occupants. Contusions 

were detected in all cases of drivers and 

front seat passengers and in 94.12% of 

rear seat passengers. The second most 

frequently encountered injury was 

fractures and dislocation injuries (80% 

in drivers, 84.85% in front seat 

passengers and 58.52% in rear seat 

passengers). Amputation was detected 

only in front seat victims. Liver and 

lung injuries showed a significantly 

higher incidence in rear seat passengers 

(liver injuries P =0.006, lung injuries P 

=0.049). 

Figure (3) shows the outcome in 

vehicle occupants. Complete recovery 

was the most common outcome (82% 

of all vehicle occupants, 88% in 

drivers, 6:.7% in front seat passengers 

and 88.2% in rear seat passengers). 

Complicated recovery occurred in 16% 

of cases and was more frequent in front 

seat passengers. Death occurred in 2 

cases (2%). These differences were not 

statistically significant (P = 0.195). 

Complications in studied motor 

vehicle occupants included trephine 

operation in 5% of vehicle occupants, 

Parkinsonism in 1%, amputation of left 

middle finger in 2%, joint replacement 

in 2%, below knee amputation in 2%, 

limping in 3% and amputation of toes 

in 1% of motor vehicle occupants. Two 

cases died: one driver due to head 

injuries and a rear seat passenger due to 

chest injuries. 

Table (8) shows the duration of 

hospital stay for vehicle occupants. 

Hospital stay ranged between <1 day to 

15 days for drivers and <1-14 days for 

passengers. Median period of hospital 

stay was 3 days with IQR of 2.5 days 

for drivers, median of 5 days with IQR 

of 4 for front seat passengers and 3 

days with IQR of 3.5 for rear seat 

passengers. No statistically significant 

difference was detected between the 

studied groups (P = 0.381). 
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Table (1): Distribution of studied pedestrians according to age and gender 

 

Studied pedestrians 
Pearson's Chi-

square test 

Frontal 

impact 

(N = 19) 

Lateral 

impact 

 (N = 18) 

Rear 

impact 

(N= 13) 

Total 

(N = 50) X
2
 P 

N % N % N % N % 

Age 

(years) 

<10 5 26.3 7 38.9 2 15.4 11 22 

9.899 0.625 

10-<20 5 26.3 6 33.3 4 30.8 15 30 

20-<30 3 15.8 2 11.1 2 15.4 7 14 

30-<40 2 10.5 0 0.0 2 15.4 4 8 

40-<50 3 15.8 2 11.1 1 7.7 6 12 

50 –< 60 1 5.3 0 0.0 1 7.7 2 4 

>60 0 0.00 1 5.6 1 7.7 2 4 

Gender 
Male 11 57.9 17 94.4 10 76.9 38 76 

7.47 0.024* 
Female 8 42.1 1 5.6 3 23.1 12 24 

N = number of cases, * significant at p <0.05 

 

 

Table (2): Distribution of regional injuries among studied pedestrians 

 

Studied pedestrians 

Total 

(N = 50) 

Pearson's Chi-

square test 

Frontal 

impact 

(N = 19) 

Lateral 

impact 

 (N = 18) 

Rear    

impact  

(N= 13) 
X

2
 P 

N % N % N % N % 

Head & Neck 12 63.3 9 50.0 6 46.2 27 54 1.080 0.583 

Chest 1 5.3 4 22.2 3 23.1 8 16 3.017 0.221 

Abdomen & pelvis 2 10.5 2 11.1 2 15.4 6 12 0.185 0.912 

Spine 1 5.3 1 5.6 1 7.7 3 6 - - 

Upper limb 5 26.3 6 33.3 2 15.4 13 26 1.328 0.515 

Lower limb 15 79.0 11 61.1 7 53.9 33 66 2.545 0.280 

N = number of cases, * significant at p <0.05. 
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Table (3): Injury patterns in studied pedestrians 

N = number of cases, * significant at p <0.05 

 

Table (4): Duration of hospital stay (in days) in the studied pedestrians 

IQR= interquartile range, * significant at p <0.05 

 

Table (5): Age and gender of studied vehicle occupants 

N = number of cases, * significant at p <0.05 

 

 

Studied pedestrians 

Total 

(N = 50) 

Pearson's Chi-

square test 

Frontal 

impact 

(N = 19) 

Lateral 

impact 

 (N = 18) 

Rear    

impact 

(N= 13) 
X

2
 P 

N % N % N % N % 

Skin abrasions 5 26.3 5 27.8 2 15.4 12 24 0.775 0.679 

Contusions 19 100 18 100 13 100 50 100 - - 

Lacerations 5 26.3 1 5.6 2 15.4 8 16 16.000 0.006* 

Organs 
Brain 2 10.5 4 22.2 2 15.4 8 16 0.946 0.623 

Lung 0 0.0 1 5.6 2 15.4 3 6 3.249 0.197 

Fractures and 

dislocation 
13 68.4 12 66.7 12 92.3 37 74 3.641 0.162 

Hospital stay 

(days) 

Studied pedestrians Kruskal-Wallis Test 

Frontal 

impact 

Lateral 

impact 

Rear    

impact 
Z

 
P-value 

Minimum-

Maximum 
<1 – 14 <1 – 21 <1 - 14 

0.150 0.928 

Median (IQR) 3(5) 3(3) 3(2) 

 

Studied vehicle occupants 
Pearson's Chi-

square test 

Drivers 

(N= 50) 

Front 

seat 

passenge

rs 

(N=33) 

Rear seat 

passenge

rs 

(N = 17) 

Total 

(N=100

) 
X

2 
P-value 

N % N % N % N % 

Age 

(Years) 

<10 0 0.0 9 27.3 2 11.8 11 11 

30.04 <0.001* 

10 - <20 8 16.0 4 12.1 4 23.5 16 16 

20  - <30 23 46.0 8 24.2 2 11.8 33 33 

30 - <40 11 22.0 3 9.1 2 11.8 16 16 

40 - <50 5 10.0 5 15.2 3 17.7 13 13 

50 - <60 3 6.0 4 12.1 4 23.5 11 11 

>60 0 0.0 0 0.0 0 0.0 0 0 

Gender 
Male 50 100 33 100 12 70.6 95 95 

25.697 <0.001* 
Female 0 0.0 0 0.0 5 29.4 5 5 
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Table (6): Site of injuries in studied vehicle occupants 

 

 

 

Studied vehicle occupants 
Pearson's Chi-

square test 

Drivers 

(N= 50) 

Front seat 

passengers 

(N=33) 

Rear seat 

passengers 

(N = 17) 

Total 

(N=100) X
2 

P-value 

N % N % N % N % 

Head  24 48 13 39.4 8 47.1 45 45 0.63 0.73 

Chest 13 26 6 18.2 3 17.7 22 22 0.94 0.63 

Abdomen & pelvis 5 10 3 9.1 7 41.2 15 15 8.89 0.01* 

Cervical spine 3 6 2 6.1 0 0.0 5 5 1.92 0.38 

Upper limbs 16 32 5 15.2 3 17.7 24 24 3.61 0.16 

Lower limbs 28 56 18 54.6 8 47.1 54 54 0.41 0.81 

N = number of cases, * significant at p <0.05 

 

Table (7): Types of injuries in studied vehicle occupants 

N = number of cases, * significant at p <0.05 

 
Table (8): Duration of hospital stay (in days) for motor vehicle occupants  

IQR= interquartile range 

 

 

Studied vehicle occupants 
Pearson's Chi-

square test 

Drivers 

(N= 50) 

Front seat 

passengers 

(N=33) 

Rear seat 

passengers 

(N = 17) 

Total 

(N=100) X
2 P-

value 

N % N % N % N % 

Skin abrasions 10 20 4 12.1 2 11.8 16 16 1.203 0.548 

Contusions 50 100 33 100 16 94.1 99 99 3.594 0.166 

Contused 

wound 

Lacerations 7 14 11 33.3 2 11.8 20 20 5.259 0.072 

Avulsions 1 2 2 6.1 2 11.8 5 5 2.494 0.287 

Degloving 3 6 0 0.0 1 5.9 4 4 3.286 0.193 

Amputation 0 0 2 6.1 0 0.0 2 2 4.518 0.104 

Organs 

Brain 2 6 1 3.0 2 11.8 5 5 2.013 0.366 

Liver 1 2 0 0.0 3 17.6 4 4 10.141 0.006* 

Lung 0 0 1 3.0 2 11.8 3 3 6.034 0.049* 

Spleen 0 0 0 0.0 1 5.9 1 1 4.932 0.085 

Urinary 

bladder 
0 0 0 0.0 1 5.9 1 1 4.932 0.085 

Fracture and dislocation 40 80 28 84.9 10 58.8 78 78 4.662 0.097 

Hospital stay (days) 

Studied vehicle occupants Kruskal-Wallis Test 

Drivers 
Front seat 

passengers 

Rear seat 

passengers 
Z

 
P-value 

Minimum - Maximum <1 – 15 <1 - 14 <1 – 14 
1.927 0.381 

Median (IQR) 3 (2.5) 5 (4) 3 (3.5) 
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Figure (1): Types of vehicles involved in RTAs in this study. X

2
: Chi square 

goodness of fit test, * significant at p <0.05 

 

 
Figure (2): Outcome in studied pedestrians. X

2
: Pearson's Chi square 

 

 
Figure (3): Outcome in studied vehicle occupants. X

2
: Pearson's Chi square test. 
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DISCUSSION 
In Egypt, there are more than 

12000 fatalities each year from RTAs. 

Thousands more are injured and some 

are suffering long-term disabilities as a 

result (World health organization, 

2012). 

Characterization of the commonly 

encountered injuries due to accidents, 

and establishment of corresponding 

precautions might reduce RTA related 

morbidity and mortality (Abdulla, 

2012). 

This study has been carried out to 

evaluate patterns of injuries in cases of 

motor vehicle accidents. 

This prospective study included 

150 victims of RTA who were admitted 

to the emergency Department in El-

Sahel teaching Hospital through the 

period from the 1
st
 of May 2013 to the 

30
th

 of November 2013. The studied 

subjects included 50 pedestrians, 50 

drivers, 33 front seat passengers and 17 

rear seat passengers. 

Regarding vehicle type, this study 

showed that private cars had a higher 

incidence of motor vehicle accidents 

(28%), followed by motorcycles (22%) 

and microbuses (20%). These results 

are in accordance with those of Naci et 

al., (2009) in low income countries and 

Nefad et al. (2012) in Cairo, Egypt. 

Private cars were more encountered in 

motor vehicle accident in our study 

because of large number of private cars 

in Cairo (the place of the study) and the 

overcrowded roads which were not 

designed to accommodate this large 

number of cars. On the other hand, Jha 

et al. (2004) reported a higher 

incidence of trucks, buses and two 

wheelers in South India. Verma and 

Tewari (2004) in Delhi, India, Gupta 

et al., (2007) in Bengal and Labinjo et 

al (2009) in Nigeria reported that 

motorcycles were the most commonly 

encountered vehicles in RTAs. 

Regarding the results of the 

studied pedestrian groups, the highest 

percentage of injured pedestrians were 

in the age group 10 – 20 years (30%) 

followed by age group <10 years (22%) 

and then by age group 20-<30 years 

(14%). Males were more injured (76%) 

than females. This result was in 

agreement with Singh et al., (2007) in 

Haryana, India, Lin and Kraus (2009) 

in Taiwan, Hashim et al. (2011) in 

Malaysia, Abdulla (2012) in Aden, 

Yemen and Parkinson et al. (2013) in 

South Africa who found that most 

victims were males aged less than 30 

years old. On the other hand, Yadukul 

(2013) in Bangalore, India revealed that 

pedestrian victims in his study included 

49% male and 51% female and the 

most common age of pedestrians 

encountered in RTA was 20-29 years 

(16.1%) followed by 70-79 years 

(13.4%). The involvement of young 

age groups in RTAs found in this study 

could be explained on the basis that this 

is the most active phase of life, 

physically and socially, and the most 

productive age group of society. 

Furthermore, male victims 

outnumbered females because of their 

more impulsive behavior and greater 

risk of exposure. 

In the present study, the most 

frequently injured body regions were 

lower limbs (66%), head and neck 

(54%) and then upper limb injuries 

(26%). This result is in agreement to 

findings of Eid et al., (2009) in Alin, 

United Arab Emirates, Yang et al., 

(2005) in Germany, Martin et al, 

(2011) in France, Abdulla (2012) in 

Aden, Yemen and Yadukul (2013) in 

Bangalore, India.  However, 

Markogiannakis et al. (2006) in 
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Greece displayed a higher incidence of 

head injuries followed by lower limb 

injuries. This discrepancy could be 

attributed to the differences in vehicle 

types involved in RTAs and the age of 

the study population which affect the 

site of injury. The predilection of 

extremities and head as common sites 

for injury in pedestrians could be 

explained by the fact that pedestrian 

victims sustain three impacts: (i) the 

impact of the vehicle bumper, (ii) 

impact with the bonnet and windscreen, 

and (iii) impact with the ground. This is 

translated into: (i) lower limb injuries, 

(ii) head and torso injuries, and (iii) 

head and ‘outstretched’ upper limb 

injuries (Parkinson et al., 2013). 

As regards injury pattern, 
contusions occurred in all cases 

followed by fracture and dislocation 

injuries (74%) then skin abrasions and 

organ injuries (24% and 22% 

respectively). However, Singh and 

Dhattarwal (2004) in Harayana, India 

reported that dislocation and lacerations 

were the commonest seen injuries 

followed by abrasions while Abdulla 

(2012)  in Aden, Yemen and 

Siddaramanna and Kumar (2014) in 

Karnataka, India found that abrasions 

were the most common injuries 

followed by lacerations then 

contusions. 

All pedestrians sustained 

contusions in the current study because 

of the nature of offending agent (motor 

vehicle parts and the ground) as they 

are blunt objects with high impact 

kinetic energy, also skeletal and joint 

injuries were of higher frequency 

because of the biomechanics of the 

trauma between the vehicle and the 

malpositioned lower limbs and the 

strike of malpositioned lower and upper 

limbs against the ground. 

As regards the outcome of 

injured pedestrians, this study showed 

that 78% of pedestrian victims 

recovered completely while 8% had 

complicated recovery and 14% died 

due to trauma consequences. It was 

noted that death occurred more 

frequently in pedestrian victims of 

lateral impacts (22.2%). In agreement 

to this result, Shalaby et al., (2008) in 

their study in Great Cairo showed that 

more than half the cases improved 

completely while 11.1% had 

disabilities due to the nature of the 

injuries. 

As regards the period of hospital 

stay, this study showed that the median 

period of hospital stay for pedestrians 

was 3 days. Similarly, Cassell et al., 

2010 study in Victoria, Australia 

revealed that average length of hospital 

stay for pedestrians was 4.9 days. On 

the other hand, longer duration of 

hospital stay was reported for injured 

pedestrians by Canadian Institute for 

Health Information (2004), National 

trauma registry analysis in brief 

(2007) in Canada, Berry and Harrison 

(2008) in Australia, Ontario Injury 

Prevention Resource Centre (2009), 

Sheridan et al. (2011) in Ireland, 

Broughton et al. (2012) in Europe, 

Traffic data linkage project (2012) in 

Oklahoma, United States and 

Parkinson et al. (2013) in South 

Africa. 

Regarding the results of the 

studied vehicle occupants, this study 

showed that 46% of drivers were in the 

age group 20-< 30 years old, while 

front seat passengers were more 

commonly in the age group <10 years 

old (27.3%) and 20-<30 years old 

(24.2%). Male victims outnumbered 

females (95%). It was also noted that 

all female victims were rear seat 
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passengers. This result is in agreement 

with those obtained by Abdel Hady 

and Abdel Monem, (2001) in Assiut, 

Egypt, Jha et al., (2004)  in South 

India, Verma and Tewari (2004) in 

Delhi, India, Ganveer and Tiwari 

(2005) in Central India, Hashim et al., 

(2011) in Malaysia, Parkinson et al., 

(2013) in South Africa and Yadukul 

(2013) in Bangalore, India. The 

affection of youth particularly males 

could be attributed to the risk taking 

behaviour of youths. Males are the 

bread earners for the family and 

therefore they are involved usually in 

outdoor activities exposing themselves 

to accidents. This results in double loss 

to the country. Firstly, expenditure is 

incurred in the treatment of these 

victims and secondly, being the most 

productive age group, it results in huge 

productive loss. Moreover, affection of 

children less than 10 years old could be 

attributed to negligence of parents and 

care takers as children shouldn't be 

placed in front seat and the use of seat 

belts designed for children or adjusted 

for them is not followed. The less 

incidence of female victims of RTAs 

found in this study could be explained 

also by the lower number of female 

drivers compared to males in our 

country and the tendency of male 

drivers to expect slow driving of 

females so they keep a distance 

between their vehicles and those driven 

by females. 

As regards the site of injuries in 

the vehicle occupants, this study 

showed that lower limbs and head were 

the most common injured parts in the 

body (54% and 45% respectively) in all 

vehicle occupants. Upper limb injuries 

were more common in drivers while 

abdominal and pelvic injuries were 

more common in rear seat passengers. 

These results were in partial agreement 

to those by Markogiannakis et al., 

(2006) in Greece who revealed that 

extremities injuries were the 

commonest (37.3%) followed by head 

injuries (34.9%) then thoracic injuries 

(29.7%). On the other hand, different 

body regions were reported to be the 

most common sites of injuries by other 

studies. Eid et al., (2009) in Alin, 

United Arab Emirates stated that head 

injuries were followed by chest then 

extremities in drivers, while upper limb 

injuries were followed by head then 

chest in front seat passengers. Injuries 

to extremities were more frequent than 

head injuries in rear seat passengers.  

Hashim et al., (2011) in Malaysia 

reported that injuries suffered by 

passengers occurred at the head region 

(38.9%), followed by lower limbs 

(35.7%), chest (19.1%), and abdomen 

(4%). Abdulla (2012) in Aden, Yemen 

reported that the commonest body 

regions affected were: head and face 

(82%), chest (60%), and lower limbs 

(50%) in drivers; lower limbs (51.7%), 

head and face (48.27%), then neck and 

spine (3.44%) in front seat passengers; 

and head and face 9.5%, upper limbs 

7.6%, and lower limbs 7.6% in rear seat 

passengers. Yadukul (2013) in 

Bangalore, India revealed that the most 

injured regions were neck (39.1%) 

followed by chest injuries (13.9%) then 

lower limbs (11.9%). 

The susceptibility of extremities to 

injury in vehicle occupants reported in 

this study could be attributed to the 

position of El-Sahel hospital inside the 

city, thus most victims were 

encountered in low speed accidents as 

it is not near enough to the high way. In 

low speed motor vehicle accidents, the 

driver exerts severe stress on his lower 

limbs trying to press the brakes and the 



El Bakash et al.                                                                                                          90 

Egypt J. Forensic Sci. Appli. Toxicol                                Vol 16(2) December 2016 

front seat passenger does the same as if 

he is pressing the brakes (Knight, 

1996). So both upper and lower limb 

injuries in this situation could be 

considered as defence injuries. 

As regards injury type, this study 

showed that contusions (99%) and 

fracture and dislocation injuries (78%) 

were the commonest. Amputations 

were noted only in front seat 

passengers. However, Gunjan et al. 

(2005) reported that fracture of the 

bones was the most common injury 

followed by abrasions and lacerations. 

Abdulla (2012) reported that the most 

common injuries for drivers and front 

seat passengers included abrasions, 

fractures, contusions, and lacerations 

while rear seat passengers had 

contusions followed by abrasions, 

lacerations, and fractures. 

Most studies revealed that, in 

RTAs, blunt injuries (contusions, 

abrasions, fractures and dislocations) 

were the most common injuries in 

motor vehicle occupants because of the 

similarity between the offending 

agents. Inside the vehicles the 

offending traumatic agent may be:  

Impaction of the individual on some 

portion of the interior of the car or 

violation of the integrity of the 

passenger compartment by intrusion of 

part of the car or of another object, e.g., 

another vehicle or lamppost, into the 

passenger compartment or throwing the 

rear seat passengers to the front. 

As regards the outcome of vehicle 

occupants, this study showed that 

complete recovery occurred in 82% of 

motor vehicle occupants, complicated 

recovery occurred in 16% of cases and 

death occurred in 2% of cases. 

Complicated recovery was significantly 

higher in front seat passengers. The 

higher incidence of complications 

encountered in front passengers could 

be explained by the fact that this 

position in the vehicles is more 

dangerous than that of the driver. The 

absence of steering wheel results in an 

increased collision with the 

windscreen. Moreover, drivers have a 

momentary warning of an impending 

crash, compared with the passenger 

who may be not be aware of the 

imminent accident and fail to take 

precautions for the impact. 

As regards the duration of 

hospital stay, front seat passengers had 

longer median hospital stay (5 days) 

than drivers and rear seat passengers (3 

days each). In accordance with these 

results, National trauma registry 

analysis in brief (2007) study in 

United States showed that the average 

durations of hospital stay for drivers 

and passengers were 3 and 4 days 

respectively. Berry and Harrison 

(2008) in Australia revealed that the 

mean duration of hospital stay for 

motor vehicle occupants and drivers 

were 5.0 days and 4.9 respectively. On 

the other hand, a longer duration of 

hospital stay was reported in other 

studies.  Parkinson et al. (2013) in 

South Africa revealed that the average 

length of stay for car occupants was 21 

days. Bergen et al. (2014) in USA 

revealed that the average length of stay 

for motor vehicle occupants was 5.6 

days. 

 

CONCLUSIONS 
The results of this study 

demonstrated the types and distribution 

of injuries in victims of RTAs. These 

results may help health care providers 

to anticipate the injuries in patients 

with subsequent early diagnosis and 

treatment of RTAs victims. Moreover, 

these results may enable concerned 
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authorities to reconstruct the accident 

when needed. 

 

RECOMMENDATIONS 
From this study, the authors 

recommend: 

1. Increasing awareness and 

promoting knowledge of health care 

providers about the most commonly 

expected injuries in victims of RTAs in 

order to enhance early diagnosis and to 

prevent complications. 

2. Increasing awareness of all 

people via different mass media, 

schools and universities about the 

dangers of not following the traffic 

rules particularly placing children in 

front seats of vehicles and not using 

seatbelts adjusted for children. 

3. Carrying out further researches 

concerning RTAs' causes, types of 

vehicles and toxicological screening to 

cover the problem as much as possible 

to help concerned authorities to track 

the problem and thus finding solutions 

to save lives and economy. 

 

REFERENCES 
Abdel Hady R.A. and Abdel Monem 

W.O. (2001): Medicolegal Aspects 

of Road Traffic Accidents in Assiut 

University Hospital. Egypt J 

Forensic Science; 1: 88-96. 

Abd EL Moaty R. (2008): The 

economic effects of road traffic 

accidents. Nayef Arabic University 

for Security Sciences, Al Riyadh. 

Pp: 15-36. 

Abdulla N. A. (2012): Medico- Legal 

Study of Non- Fatal Road Traffic 

Injuries. Iraqi J Med Sci; 11 (2): 

75-80. 

Bergen G., Peterson C., Ederer D., 

Florence C., Haileyesus T., 

Kresnow M. and Xu L. (2014): 
Vital Signs: Health Burden and 

Medical Costs of Nonfatal Injuries 

to Motor Vehicle Occupants — 

United States, 2012. Early Release 

on the MMWR website 

(http://www.cdc.gov/mmwr). 63. 

Berry J.G. and Harrison J.E. (2008): 
Serious injury due to land transport 

accidents, Australia, 2005–06. 

Australian Institute of Health and 

Welfare and the Department of 

Infrastructure, Transport, Regional 

Development and Local 

Government, Flinders University, 

Adelaide. Pp: 31 - 36. 

Broughton J., Brandstaetter C., 

Yannis G., Evgenikos P., 

Papantoniou P., Candappa N., 

Christoph M., van 

Duijvenvoorde K., Vis M., Pace 

J-F., Tormo M., Sanmartin J., 

Haddak M., Pascal L., Amoros 

E., Thomas P., Kirk A. and 

Brown L. (2012):  Assembly of 

Annual Statistical Report and Basic 

Fact Sheets - 2012. Available at: 

http://www.dacota-

project.eu/Deliverables/DaCoTA_

WP3_D3_9.pdf. Accessed on May 

2015. 

Canadian Institute for Health 

Information. National Trauma 

Registry Analytic Bulletin 

(2004): Pedestrian Injury 

Hospitalizations in Canada, 2001-

2002. Toronto. Available at: 

https://secure.cihi.ca/free_products/

ntr_pih_may2004_e.pdf. 

Cassell E., Clapperton A., Alavi H. 

and Jones S. (2010): Traffic-

Related Pedestrian Injury in 

Victoria (1): Hospital- treated 

injury. Hazard: Victorian Injury 

Surveillance Unit; 71:1-24.  

Available at: monash.edu/miri/ 

research/research...and.../haz71.pdf

. Accessed on February 2015. 



El Bakash et al.                                                                                                          92 

Egypt J. Forensic Sci. Appli. Toxicol                                Vol 16(2) December 2016 

Dawson B. and Trapp R.G. (2001): 
Basic and clinical biostatistics. 

Lang Medical Book, third edition, 

McGrow Hill Medical Publishing 

Division, New York. Pp:161-218 

Egyptian General Traffic 

Administration (2008): Statistics 

and Information Center, Ministry 

of Interior ARE. General Traffic 

Administration, Traffic Accident 

Center and the Central Agency for 

Public Mobilization and Statistics 

(CAPMAS). 

Eid H.O., Barss P., Adam S.H., 

Torab F.C., Lunsjo K., Grivna 

M. and Abu-Zidan F.M. (2009): 
Factors affecting anatomical region 

of injury severity and mortality for 

road trauma in a high income 

Developing country: Lessons For 

prevention. Injury; 40 (7): 703–

707. 

Esiyok B., Korkusuz I., Canturk G., 

Alkan H. A., Karaman A. G. and 

Hamit Hanci I. (2005):  Road 

traffic accidents and disability: A 

cross-section study from Turkey. 

Disabil Rehabil; 27(21): 1333-

1338. 

Ganveer G. B. and Tiwari R. R. 

(2005): Injury pattern among non-

fatal road traffic accident cases: A 

cross-sectional study in Central 

India. Indian J Med Sci.; 59 (1):  9-

12. 

Gunjan B., Ganveer Rajnarayan R. 

and Tiwari (2005): Injury pattern 

among non-fatal road traffic 

accident cases: a cross-sectional 

study in Central India. Indian J 

Med Sci; 59 (1):9-12. 

Gupta S., Kumar P. and Moitra R. 

(2007): Demographic Study of 

Fatal Cranio-Cerebral Road Traffic 

Injuries in North Bengal Region. J 

Indian Acad Forensic Med; 

29(1):71-73. 

Hashim H.H., Sarani R., Rahim S.A., 

Mohamed N., Marjan J.M. and 

Sadullah A.F. (2011): Patterns of 

Anatomical Injury Severity to 

Different Types of Road Users in 

Road Crashes. The 3 rd 

International Conference on Road 

Safety and Simulation Indianapolis 

USA. Available 

at:http://onlinepubs.trb.org/onlinep

ubs/conferences/2011/RSS/2/Hashi

m,H.pdf . Accessed on 30/9/2015. 

Hofman K., Primack A., Keusch G. 

and Hrynkow S. (2005): 

Addressing the growing burden of 

trauma and injury in low and 

middle income countries. Am J 

public health; 95(1):13-17. 

Ismail M.A. and Abdelmageed M. M. 

(2010): Cost of Road Traffic 

Accidents in Egypt. International 

Journal of Social Education 

Economics and Management 

Engineering; 42: 1308-1314. 

James J., Brusttil A. and Smock W. 

(2003): Transportation medicine. 

In: Forensic medicine clinical and 

pathological aspects, third edition, 

Greenwich Medical Media Ltd, 

London. Pp: 525-543. 

Jha N., Srinivasa D. and Roy G. 

(2004): Epidemiological study of 

road traffic accident cases: a study 

from South India. Indian J 

Community Med; 29 (1): 20-24. 

Knight B. (1996): Transportation 

injuries. In: Forensic Pathology. 

Second Edition, Arnold Publishing 

Group, London, Sydney, Auckland, 

Pp: 275-294. 

Labinjo M., Juillard C. and 

Kobusingye O. (2009): The 

burden of road traffic injuries in 

Nigeria: results of a population-

http://www.ncbi.nlm.nih.gov/pubmed/?term=Hrynkow%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15623852
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Labinjo%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Juillard%20C%22%5BAuthor%5D


El Bakash et al.                                                                                                          93 

Egypt J. Forensic Sci. Appli. Toxicol                                Vol 16(2) December 2016 

based survey. Injury Prevention; 

15(3): 157- 162. 

Lin M.R. and Kraus J.F. (2009):  A 

review of risk factors and patterns 

of motorcycle injuries. Accid Anal 

Prev; 41(4):710- 722. 

Markogiannakis H., Sanidas E., 

Messaris E., Koutentakis D., 

Alpantaki K., Kafetzakis A. and 

Tsiftsis D. (2006): Motor vehicle 

trauma: analysis of injury profiles 

by road‐user category. Emerg Med 

J; 23(1): 27–31. 

Martin J. L., Lardy A. and Laumon 

B. (2011): Pedestrian Injury 

Patterns According to Car and 

Casualty Characteristics in 

France. Ann Adv Automot Med; 

55:137-146. 

Naci H., Chisholm D. and Baker T. 

(2009): Distribution of road traffic 

deaths by road user group, a global 

comparison. Inj Prev J; 15(1): 55 –

59. 

National Trauma Registry Analysis 

in Brief (2007): ATV Injury 

Hospitalizations in Canada 2004–

2005. Available at: 

https://secure.cihi.ca/estore/product

Series.htm?pc=PCC498. Accessed 

on May 2014. 

Nefad R., Shokry D., Zaghloul H. 

and El-Ghamry H. (2012): 
Pattern of Injuries due to Road 

Traffic Accidents. Msc. thesis in 

Forensic Medicine, Cairo 

University. Pp: 17-55. 

Ontario Injury Prevention Resource 

Centre (2009): Motor Vehicle 

Collisions in Eastern Ontario. 

Supplement to the Eastern Ontario 

Health Unit. Injury Report 

September 8, 2009. Available at: 

http://www.oninjuryresources.ca/d

ownload/copass/2009-030 

Icompasss-pedestrians5.pdf.  

Accessed on July 2014. 

Parkinson F., Kent S., Aldous C., 

Oosthuizen G., Clarke D. and 

Medsci M. (2013): Pattern of 

Injury Seen in Road Crash Victims 

in a South African Centre. S Afr J 

Surg; 51(4):33-42. 

Shalaby S., Aakeed Y., Fawzi M. and 

Saeed A. (2008): Prospective study 

of some medicolegal aspects of 

road traffic accidents (RTAs) in 

Great Cairo 2007, IJAR; 2 (2): 

127-136. 

Sheridan A., Howell F., McKeown N. 

and Bedford D. (2011): 
Admission to acute hospitals for 

injuries as a result of road traffic 

collisions in Ireland, 2005-2009. 

Department of Public Health, 

Health Service. Available at: 

http://www.hse.ie/eng/servicesv 

/Publications/ 

HealthProtection/Public_Health_/R

TC 

related_Hospital_Admissions_2005

-2009,_A_Report.pdf. Accessed on 

March 2014. 

Siddaramanna T. C. and Kumar 

R.D. (2014): Retrospective Study 

of Pattern of External Injuries in 

Road Traffic Accidents. IJBAR; 

5(9): 22-27. 

Singh H. and Dhattarwal S.K. 

(2004): Pattern and distribution of 

injuries in fatal road traffic 

accidents in Rohtak (Haryana). J 

Indian Acad Forensic Med; 

26(1):20 - 23. 

Singh H., Dhattarwal S.K., Mittal S., 

Aggarwal A., Sharma G. and 

Chawla R. (2007): A Review of 

Pedestrian Traffic Fatalities. J 

Indian Acad Forensic Med; 

29(4):55 – 58. 

file:///F:/19494094%20nigeria.htm
https://secure.cihi.ca/estore/productSeries.htm?pc=PCC498
https://secure.cihi.ca/estore/productSeries.htm?pc=PCC498
http://www.hse.ie/eng/services/Publications/HealthProtection/Public_Health_/RTC-related_Hospital_Admissions_2005-2009,_A_Report.pdf
http://www.hse.ie/eng/services/Publications/HealthProtection/Public_Health_/RTC-related_Hospital_Admissions_2005-2009,_A_Report.pdf
http://www.hse.ie/eng/services/Publications/HealthProtection/Public_Health_/RTC-related_Hospital_Admissions_2005-2009,_A_Report.pdf
http://www.hse.ie/eng/services/Publications/HealthProtection/Public_Health_/RTC-related_Hospital_Admissions_2005-2009,_A_Report.pdf
http://www.hse.ie/eng/services/Publications/HealthProtection/Public_Health_/RTC-related_Hospital_Admissions_2005-2009,_A_Report.pdf
http://www.hse.ie/eng/services/Publications/HealthProtection/Public_Health_/RTC-related_Hospital_Admissions_2005-2009,_A_Report.pdf


El Bakash et al.                                                                                                          94 

Egypt J. Forensic Sci. Appli. Toxicol                                Vol 16(2) December 2016 

Traffic Data Linkage Project (2012): 
Pedestrian-related Crashes, 

Oklahoma, 2009. Available at: 

http://tdlp.health.ok.gov. Accessed 

on March 2015. 

Verma P. and Tewari K. (2004): 

Epidemiology of Road Traffic 

Injuries in Delhi. Result of a 

Survey. Regional health forum; 

8(1): 6 -14. 

World health organization (2012): 

Road safety in ten countries. 

Available at: 

http://www.who.int/violence_injur

y_prevention/road_traffic 

/countrywork/ egy/en/. Accessed 

on May 2014. 

Yadukul. S. (2013): A Study of 

Preventive Risk Factors in Fatal 

Road Traffic Injuries with Special 

Emphasis to Helmets and Seatbelts. 

Bangalore Medical College and 

Research Institute Bangaluru. M.D. 

in Forensic medicine. Pp: 68-103. 

Yang J., Yao J. and Otte D. (2005): 
Correlation of Different Impact 

Conditions to the Injury Severity of 

Pedestrians in Real World 

Accidents. Paper No. 05-0352. 

Available at: http://www-

nrd.nhtsa.dot.gov/Pdf/ESV/esv19/0

5-0352-O.pdf. Accessed on April 

2014. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.who.int/violence_injury_prevention/road_traffic%20/countrywork/%20egy/en/
http://www.who.int/violence_injury_prevention/road_traffic%20/countrywork/%20egy/en/
http://www.who.int/violence_injury_prevention/road_traffic%20/countrywork/%20egy/en/
http://www-nrd.nhtsa.dot.gov/Pdf/ESV/esv19/05-0352-O.pdf
http://www-nrd.nhtsa.dot.gov/Pdf/ESV/esv19/05-0352-O.pdf
http://www-nrd.nhtsa.dot.gov/Pdf/ESV/esv19/05-0352-O.pdf


El Bakash et al.                                                                                                          95 

Egypt J. Forensic Sci. Appli. Toxicol                                Vol 16(2) December 2016 

 الملخص العربى

 

 الطرق فً القاهرة الكبري, مصرلأنماط الاصاباث فً حوادث  تقٍٍم
أمل سعٍذ أحمذ ا.د. منً سٍذ أحمذ الجوهري** د. ا.د. عبذ المعطً محمذ كباش ** أسامت حماده البقاش* . ط

 **فتحً حافظ

 يسزشفي انسبحم انزعهيًي -* قسى طت انطٕاسئ ٔ الاصبثبد 

 كهيخ انطت عبيعخ طُطب -* قسى انطت انششعي ٔ انسًٕو الاكهيُيكيخ*

 

انعبنى  ْٔي يهيٌٕ حبنخ ٔفبح كم عبو عهي يسزٕي  2.3رزسجت حٕادس انطشق في أكضش يٍ خلفٍت علمٍت: 

 . عبيب 56حزي  26انسجت انشئيسي نهٕفبح ثيٍ انشجبة يٍ سٍ 

في يصش سبًْذ انزيبدح انسشيعخ في عذد انًشكجبد ثبلإضبفخ إني كضشح انسكبٌ ٔعذو ٔعٕد اسزشاريغيخ 

يُبسجخ نهٕقبيخ يٍ حٕادس انطشق في ععم يصش ٔاحذح يٍ أعهي انذٔل يٍ حيش يعذلاد حٕادس انطشق في 

 انعبنى.

 ط الإصبثبد نضحبيب حٕادس انطشق بًَأرقييى ; الهذف من البحج

حبنتتخ يتتٍ حتتٕادس انطتتشق فتتي يصتتش انتتٕاسدح إنتتي  قستتى  261قبيتتذ ْتتزِ انذساستتخ ثفحتت  طرٌقةةت البحةةج: 

. ٔرتتى عًتتا ثيبَتتبد 3124انطتتٕاسئف فتتي يسزشتتفح انستتبحم انزعهيًتتيف فتتي انفزتتشِ يتتب ثتتيٍ يتتبيٕ انتتي َتتٕفًجش نعتتبو 

ُتتبا انحتتبدس ٔ َتتٕك انًشكجتتخف ٔ اَتتٕاك الإصتتبثبد انُبرغتتخ ٔ يٕضتتعٓب يتتٍ انغستتى ٔ فزتتشح انًصتتبثيٍف ٔ يتتٕقعٓى اص

 انًكٕس ثبنًسزشفي ٔ يب آل إنيّ حبل انًصبة.

% 39في حٕادس انسيبساد ) انًشكجبد انًزضًُخانُزبئظ أٌ انسيبساد انخبصخ يٍ أكضش  أظٓشد النتائج:

بلاد(. ٔ شكم انزكٕس الأغهجيخ انعظًح يٍ ضحبيب حٕادس % يٍ انح33يٍ انحبلاد(  رهيٓب انذساعبد انُبسيخ )

٪ يٍ ساكجي انسيبسح(. كبَذ الإصبثبد الأكضش شيٕعب 6:٪ يٍ انًشبح ٔ 87انطشق ثُسجخ راد دلانخ إحصبئيخ )

ذد ٔع٪(. 37فٔالأطشاف انعهٕيخ )٪(  54) ٔ انشأس٪( 77الأطشاف انسفهيخ ) نهًشبح يٍ حيش انًكبٌ في

هٕا رًبصانًشبح  يعظى .يٍ انحبلاد ٪85في فٔ كسٕس انعظبو ٔخها انًفبصم  حبلاد انًشبحانكذيبد في عًيا 

كبٌ انسجت يٍ انحبلاد ٔ  ٪25٪  ٔانٕفبح في 9يضبعفبد  في  ذصحذ٪ يٍ انحبلاد ف 89ٔهشفبا انكبيم في ن

سجخ نشكبة انسيبسح أيب ثبنُ إصبثبد انشأس. انًضبعفبد انُبشئخ عٍْٕ  الأكضش شيٕعب نهٕفبح في ضحبيب انًشبح

ٔالأطشاف انعهٕيخ ٪(  56ٔ انشأس ) ٪( 65)الأطشاف انسفهيخ كبَذ الإصبثبد الأكضش شيٕعب في ٔانسبئقيٍ ف

٪( ف ٔ انكسٕس ٔخها ::كبَذ أًَبط الإصبثبد الأكضش شيٕعب نشكبة انسيبسح ٔانسبئقيٍ ْي انكذيبد ) ٪(.35)

٪ يٍ انحبلاد ف 93انسيبسح ٔانسبئقيٍ ْي انشفبا انكبيم في كبَذ َزيغخ الإصبثخ نشكبة  ٪(.89انًفبصم )

 ٪ يٍ انحبلاد. ٔكبَذ انٕفبح ثسجت إصبثبد في انشأس ٔانصذس.3٪ ٔانٕفبح في 27يضبعفبد في  ٔحذٔس

إٌ َزبئظ ْزِ انذساسخ رٕضح ًَظ الإصبثبد في ضتحبيب حتٕادس انطتشق ستٕاا انًشتبح أٔ ساكجتي ; الاستنتاج

ذيي انشعبيخ انصحيخ في رٕقا الإصبثبد فتي ضتحبيب انحتٕادس ٔ انزشتخي   ٔ ظ قذ رسبعذ يقنًشكجبد. ْزِ انُزبئا

 انعلاط انًجكش. ثبلإضبفخ نزنك فقذ رعيٍ انسهطبد انًخزصخ عهي إعبدح ثُبا انحبدس.


