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Abstract Background: Blunt abdominal trauma is seen with increasing frequency in emergency rooms 

and is continuous to be associated with significant morbidity and mortality. Intra-abdominal 

injuries following blunt trauma are of great medico-legal importance to forensic experts. Aim: 

The study aimed to investigate the contribution of non-invasively and rapidly obtained clinical 

presentation and biochemical parameters in the early diagnosis of intra- abdominal (IA) injuries 

in blunt trauma patients, then develop a scoring system and investigate its clinical applicability 

as pre-test to determine whether abdominal CT should be performed during the diagnosis or not. 

This may help to decrease number of malpractice claims due to medical negligence. Methods 

and results: A prospective study was conducted on 30 adult patients with blunt abdominal 

trauma presented to Emergency department (ED) of Ain shams university hospitals (ASUHS). 

Patients were classified into two groups: group 1: adult patients with blunt abdominal trauma 

with normal CT abdomen. Group 2: adult patients with blunt abdominal trauma with abnormal 

CT abdomen. For every patient, demographic, trauma, and clinical data were collected. 

Laboratory parameters measured included blood hemoglobin level, liver enzymes, kidney 

function tests, pancreatic enzymes and finally CT abdomen was done. The mean age for the 

adult patients with blunt abdominal trauma was 34 ± 11 years. Male to female ratio was 2:1 with 

no significant importance. There was no significant difference between both groups of the study 

as regards aetiology and delay time of trauma and the most common cause of BAT was motor 

car accidents that compromised (36.7%) of all patients. There was no significant difference 

between both groups of study as regards abdominal symptoms and signs. Regarding vital signs, 

incidence of patients with high pulse rate per minute more than 100 bpm and high respiratory 

rate more than 20 brpm were highly significant in group II than group I. There was no significant 

difference between both groups regarding blood pressure. As regards the conscious level, there 

was significant difference between both groups of study. Hemoglobin level was significantly 

lower group II than group I with cutoff point level equal to or less than 9.8gm/dl.  AST, ALT, 

urea, creatinine, amylase and lipase levels showed no significant difference between both 

groups. According to CT, the spleen was the most injured organ in blunt abdominal trauma 

patients (43.8%) followed by the liver 4 cases (25%). Conclusion: A scoring system could be 

done by the sum of points obtained from each parameter (Hb level, pulse rate, respiratory rate, 

and conscious level). The score points range from (0-4). It was found that the patients with score 

(0-2) were mainly with normal CT abdomen. On the other hand, patients with score (1-4) were 

mainly with positive CT findings. So, this scoring system can be used for the early prediction of 

the presence of IAIs in BAT patients and as a pretest for the need of CT. Recommendations: 

Blood hemoglobin level, pulse rate, respiratory rate and conscious level can be used as early 

predictors of IAIs in BAT patients. A scoring system using blood hemoglobin, pulse rate, 

respiratory rate and conscious level can be used as a pretest probability to determine the need for 

abdominal CT for the detection of intra-abdominal injury. 
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Introduction 
lunt abdominal trauma (BAT)is seen with 

increasing frequency in emergency rooms and 

is associated with significant morbidity and 

mortality (Davis et al., 2005). 

Intra-abdominal injuries following blunt trauma 

present a great medico-legal importance to forensic 

experts and death due to IA hemorrhage in absence of 

external injury. Exact injury may not be diagnosed 

except in operation by the surgeon or during autopsy 

by the autopsy surgeon (Singh et al., 2012).  

Undetected intra-abdominal injuries can lead to 

late-stage mortality and morbidity and the treating 

B 
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surgeon may be a subject of medical negligence. So, 

diagnosing IAIs accurately and in a timely manner is 

crucial especially in blunt trauma patients (Meisler, 

2011).  

The spleen and liver are the most commonly 

injured solid organs in BAT. Injuries to the pancreas, 

bowel and mesentery, bladder, and diaphragm as well 

as retroperitoneal structures (kidneys, abdominal aorta) 

are less common but also be considered (Isenhour and 

Marx, 2007). 

 The accurate and timely diagnosis of blunt 

intra-abdominal injury is a common dilemma; the 

accuracy of physical examination has been questioned 

by multiple previous studies, while others have 

suggested that optimal method of diagnosis is via serial 

examination by an experienced trauma surgeon. 

Clinical examination alone is inadequate because 

patients may have altered mental status and distracting 

injuries (Hoff et al., 2002).  

Although haemoglobin and haematocrit 

measurements alone are not sufficiently predictive in 

detecting intra-abdominal injuries yet must be kept in 

mind that low haemoglobin values should be 

recognized as a significant marker in assessing need for 

further examination to detect intra-abdominal injury 

(Dunk et al., 2010). 

Computerized tomography (CT) is the imaging 

method of choice in the evaluation of abdominal and 

pelvic injuries after blunt trauma in hemodynamically 

stable patient (Miele et al., 2016).  

Significant correlation was found between 

systolic blood pressure (SBP), pulse rate, shock index, 

Glasgow coma scale (GCS), abdominal examination, 

ultrasonography, hemoglobin level, serum creatinine 

kinase (Ck), serum myoglobin, amylase, lipase levels 

and the presence of intra-abdominal injury in BAT 

patients and ROC curve was performed to determine 

the diagnostic value of the score that was calculated to 

detect intra-abdominal injury with cut off value 14 with 

(83.78%) sensitivity and (86.36%) specificity (Musalar 

et al., 2017). 

Aim of the Study  
This study aimed to:  

1
st
: Investigate the contribution of non-invasively and 

rapidly obtained clinical presentation and 

biochemical parameters in the early diagnosis of 

intra- abdominal injuries in blunt trauma patients. 

2
nd

: Develop a scoring system and investigate its 

clinical applicability as pre-test to determine 

whether abdominal CT should be performed 

during the diagnosis or not. This may help to 

decrease number of malpractices claims due to 

medical negligence. 

Patients and Methods 
A prospective study was conducted on 30 adult patients 

with blunt abdominal trauma presented to Emergency 

department (ED) of Ain Shams University Hospitals 

(ASUHS). Patients who were enrolled in the study 

were classified into two groups:  

Group 1: Blunt abdominal trauma patients with 

normal CT abdomen (without intra-abdominal injury). 

Group 2: Blunt abdominal trauma patients with 

abnormal CT abdomen (with intra-abdominal injury).  

Exclusion criteria: The following patients were 

excluded: patients below 18 years old, patients with 

pre-existing medical disease (as liver, kidney, or 

pancreatic disease), patients on anticoagulant therapy 

or blood disease and patients with penetrating 

abdominal trauma. 

Ethical Considerations: After approval of 

Faculty of Medicine, Ain Shams University Research 

Ethics Committee and Approval of Emergency 

Department, a written informed consent was obtained 

from all patients.  

For every patient in the following data were collected  

1. Demographic data: age, gender.  

2. Trauma data: aetiology, delay time.  

3. Clinical data:  

 Vital signs: arterial blood pressure, pulse, 

respiratory rate, and conscious level according to 

GCS. 

 Symptoms: abdominal pain, abdominal rigidity, 

vomiting, difficult breathing. 

 Signs: abdominal tenderness, bruises, abdominal 

distention, peritoneal irritation (percussion 

tenderness or involuntary guarding  

4. Lab parameters:  

Sample collection and storage:  Five milliliters 

of venous blood samples were collected from each 

patient under aseptic precautions on presentation to the 

Emergency Department of ASUHS by a plastic 

disposable syringe on admission and divided into two 

tubes; EDTA anticoagulant tube for hemoglobin assay 

and Z serum Clot Activator tube for other laboratory 

parameters. The blood was centrifuged for 10 minutes 

with Jouan centrifuge at rate of 5.000 rpm and the 

obtained serum was kept in 1.5 ml Eppendorf tube and 

then stored at -20 C till the time of processing without 

repeated freeze-Thaw cycles (Winn-Deen et al., 1989).  

Each sample was subjected to the following 

parameters:  

Liver profile:  

 Serum Aspartate aminotransferase (AST): was 

assayed by quantitative kinetic assay method 

using aspartate aminotransferase kit (291002, 

Spectrum, Obour city, Cairo, Egypt) following 

the manufacturer’s instructions. Reference range 

≤ 46 IU/L (Ramakrishnan and Sulochana, 2012).  

 Serum Alanine aminotransferase (ALT): was 

assayed by quantitative kinetic assay method 

using ALT kit (292002, Spectrum, Obour city, 

Cairo, Egypt) following the manufacturer’ 

instructions. Reference range: ≤34 U/L (female), 

≤45 U/L (male) (Kasarala and Tillmann, 2016).  

Renal function tests  

 Serum urea: was assayed colorimetrically by end 

point assay method using urea kit (URE118100, 

Biomed, Badr city, Cairo, Egypt) following the 

manufacturer’s instructions. It was quantitatively 

determined by using a spectrophotometer 

capable of measuring absorbencies at 580nm for 

serum urea. Reference range of urea: 10-40 

mg/dl (Zawada et al., 2009).  
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 Serum Creatinine: The level of serum creatinine 

was assayed by fixed rate assay method using 

creatinine kit (CRE106100, Biomed, Badr city, 

Cairo, Egypt), following the manufacturer’s 

instructions. It was quantitatively determined by 

using a spectrophotometer capable of measuring 

absorbencies at 492nm for serum creatinine. 

Reference range of Creatinine: 0.4-1.2 mg/dl 

(Krishnegowda et al., 2017).  

Pancreatic Enzymes:  

 Serum Amylase: was assayed by quantitative 

kinetic method using Alpha amylase kit 

(GALG2-CNP, 2 reagent kit, Egyptian company 

for biotechnology, Obour city, Cairo, Egypt), 

The activity of Alpha amylase is stable for a 

month at -20 c. Reference range: Up to 100 IU/L 

(Young, 2001).  

 Serum lipase: was assayed by colometric kinetic 

assay method using (lipase-LS colometric 

DGMRE kit, Egyptian company for 

biotechnology, Obour city, Cairo, Egypt). 

Reference range of serum lipase: < 60 IU/L (Moss 

and Handerson, 1999).  

 Hemoglobin test: was assayed by using 

automated hematological analyzer. Reference 

range: 11.7 to16.1 gm/dl and13.2 to 17.3 gm/dl 

in females and males respectively (Adcock et al., 

2016).  

5. Computed Tomography (CT): CT is the first line 

imaging modality to look for or exclude visceral 

injuries if the patient’s hemodynamic status can 

sustain. According to prompt and simple rules, 

scanning from lung base to symphysis pubis 

without any oral and intravenous contrast materials 

is routinely performed at a 16-slice CT scanner. A 

collimation of 1.5 mm and a pitch of 1.188 is used 

with a kilovoltage of 120 kVp and auto-modulated 

current. 2-mm axial sections with a gap of 1 mm 

are reconstructed at first. Axial, coronal, and 

sagittal reformatted images are obtained at a 

contiguous 5-mm section. All the images are 

transported to picture archive and communication 

system (PACS). Although intravenous contrast 

materials are not routinely used in our hospital, we 

keep a flexible protocol to be tailored according to 

the need of individual patient. The alternation of 

scanning protocol is decided by the on-duty 

radiologist according to the initial scanning. If 

necessary, a bolus of intravenous contrast 

materials is injected at a rate of 3–5 mL/sec with a 

dose of 100 mL and chased by 20 mL of saline 

solution. A single-phase scanning at a delay of 60 

sec from the beginning of injection is acquired to 

achieve enhancement of most solid organs. If 

major vascular injuries are suspected, arterial 

phase will be obtained using auto-trace-trigger. A 

delay scanning will be performed at 120–180 sec if 

the urinary tract injuries are suspected. If 

equivocal findings of bowel injuries are detected 

or patients’ clinical condition deteriorate and 

bowel injuries are suspected, oral contrast 

materials should be administrated at a repeat CT 

examination. CT angiography protocol will be 

used for patients with suspected vascular injuries 

(Gong et al., 2017). 

Statistical analysis  

Statistical presentation and analysis of data in 

the present study were conducted using software 

program SPSS Version21. Data were described in 

terms of mean ± standard deviation (± SD) and median 

or frequencies (number of cases) and percentages when 

appropriate (Zulfiqar and Bhaskar, 2016).  

Results 
This study was conducted on 30 adult patients with 

blunt abdominal trauma presented to the Emergency 

department of Ain Shams University Hospitals. They 

were classified according to absence or presence of 

intra-abdominal injury as detected by CT into:  

 Group I: adult BAT patients with normal CT 

abdomen (no IAI, negative group) including 14 

patients (46.7%)  

 Group II: adult BAT with abnormal CT abdomen 

(with IAI, positive group) including 16 patients 

(53.3%)  

Mean age for the adult patients with blunt 

abdominal trauma was 34 ± 11 years range from 18 to 

55 years with male predominance (male to female ratio 

2:1). There was no significant difference between both 

groups of study as regards the age and sex (table1), as 

well as aetiology and delay time of trauma (table 2). 

Similarly, no significant difference between both 

groups of study was found abdominal symptoms 

(generalized pain, localized pain, vomiting, difficult 

breathing) and abdominal signs (abdominal tenderness, 

bruises, distension, and peritoneal irritation) as shown 

in table (3).  

Regarding vital signs, incidence of patients with 

high pulse rate per minute more than 100 beat/minute 

high respiratory rate more than 20 breath/minute and 

disturbed conscious level was significant in group II in 

comparison to group I. But there was no significant 

difference between both groups in the level of blood 

pressure (mmHg) as shown in tables (4&5).  

On measuring the Hb level, it was significantly 

lower in group II when compared with group I. While 

AST, ALT, Bl. Urea, Creatinine, Amylase, lipase 

levels showed no significant difference between the 

two groups table (6). 

According to the CT findings of the study, the 

spleen was the most injured organ in the BAT patients 

including 7 cases (43.8%) followed by the liver 4 cases 

(25%), liver with spleen injury 2 cases (12.5%). 

Pancreatic injury, urinary bladder injury and (liver, 

pancreas, renal injury) each of them were 1 case (6.3%) 

as shown in the figure (1).  

According to the Roc curve figure (2) the 

optimum cut off point for Hb was below or equal to 

9.8(gm/dl). The presence of positive CT abdomen in 

blunt abdominal trauma could be predicted with 75% 

sensitivity and specificity 92.86% with positive 

predictive value (92.3) and negative predictive value 

(76.5). The optimum cut of point value for pulse was 

more than 85 bpm. The presence of positive CT 

abdomen could be predicted with 81.25% sensitivity 
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and 85.71% specificity with positive predictive value 

(86.71%) and negative predictive value (80%).  

The optimum cut off point for respiratory rate 

was more than 19 br/m with 81.25% and 71.43% 

specificity with positive predictive value 76.5 % and 

negative predictive value 76.9 %.  

A statistically significant relation was found 

between the presence of intra-abdominal injury 

detected by abdominal CT and blood hemoglobin level, 

pulse rate, respiratory rate and conscious level within 

the 1st 24hours as regards in table (7).  

Table (8) and figure (3) show a scoring system 

that can be used as a pretest probability to determine 

the need for abdominal CT, which is used for the 

detection of abdominal injury in blunt abdominal 

trauma. The total score has been estimated by the sum 

of points obtained from each parameter (Hb, pulse, 

respiratory rate and conscious level). The pretest 

probability score was determined for each person by 

adding the scores obtained from each factor. The score 

points range from (0 to 4). It was found that patients 

with score (0-2) were mainly with normal CT 

abdomen.  

On the other hand, patients with score from 1-4 

were mainly with positive CT findings. According to 

ROC curve regarding prediction score if cut off point 

for prediction score more than 1, the presence of CT 

positive findings could be predicted with sensitivity 

81.25% and specificity 92.86% and positive predictive 

value (92.9) and negative predictive value (81.2). So, 

the sum of the highly significant parameters in a 

scoring system is proved to be more sensitive and 

specific than each parameter alone as shown in figure 

(4). 

Table (1): Difference in mean age (years) and sex between both groups of blunt abdominal trauma patients 

  

Negative CT 

(Group I) 

Positive CT Total 

Test value P-value Sig. (Group II) No. = 30 

No. = 14 No. = 16  

Age (years) 
Mean ± SD 32.71 ± 10.31 35.56 ± 13.16 34.23 ± 11.80 

-0.653• 0.519 NS 
Range 18 – 55 18 – 55 18 – 55 

Sex 
Female 5 (35.7%) 6 (37.5%) 11 (36.7%) 

0.010* 0.919 NS 
Male 9 (64.3%) 10 (62.5%) 19 (63.3%) 

SD: Standard deviation, No.: number, Sig.= Significance, P-value >0.05: Non- significant (NS); P-value ≤ 0.05: 

Significant (S), *: Chi-square test, •: Independent t-test 

Table (2): Difference between both groups of blunt abdominal trauma as regards aetiology and delay time of 

trauma.  

 

Negative CT  

(Group I) 

Positive CT  

(Group II) Total 

No. = 30 
Test value P-value Sig. 

No. = 14 No. = 16 

Aetiology 

Falling from Height 3 (21.4%) 5 (31.3%) 8(26.7%) 

7.339* 0.119 NS 

Car accident 3 (21.4%) 8 (50.0%) 11(36.7%) 

Motorcycle  3 (21.4%) 1 (6.3%) 4 (13.3%) 

Quarrel 5 (35.7%) 1 (6.3%) 6 (20.0%) 

Playing football 0 (0.0%) 1 (6.3%) 1 (3.3%) 

Delay time 
Median (IQR) 5.5 (3 - 10) 5 (3 - 7.5) 5 (3 - 8) 

0.847ǂ 0.404 NS 
Range 2 – 22 2 – 16 2 – 22 

SD: Standard deviation, No.: number, IQR: Interquartile range, Sig.=Significance, P-value >0.05: Non- significant 

(NS); P-value ≤ 0.05: Significant (S); P-value< 0.01: highly significant (HS), *: Chi-square test; ‡: Mann Whitney test 
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Table (3): Comparison between both studied groups of blunt abdominal trauma regarding symptoms and signs.  

 

Negative CT 

(Group I) 

No. 14 

Positive CT 

(Group II) 

No. 16 
Total 

No. = 30 
Test value* P-value Sig. 

No. % No. % 

Symptoms 

Generalized abdominal pain 10 71.4% 13 81.3% 23(76.7%) 0.403 0.526 NS 

Right hypochondrial pain 2 14.3% 0 0.0% 2(6.7%) 2.449 0.118 NS 

Left hypochondrial pain 0 0.0% 1 6.3% 1(3.3%) 0.905 0.341 NS 

Pelviabdominal pain 1 7.1% 0 0.0% 1(3.3%) 1.182 0.277 NS 

Loin pain 0 0.0% 1 6.3% 1(3.3%) 0.905 0.341 NS 

Vomiting 1 7.1% 2 12.5% 3(10.0%) 0.238 0.626 NS 

Right iliac pain 1 7.1% 0 0.0% 1(3.3%) 1.182 0.277 NS 

Difficult breathing 0 0.0% 1 6.3% 1(3.3%) 0.905 0.341 NS 

Signs 

Generalized tenderness 14 100.0% 15 93.8% 29(96.7%) 0.905 0.341 NS 

Bruises 3 21.4% 6 37.5% 9(30.0%) 0.918 0.338 NS 

Distension 0 0.0% 2 12.5% 2(6.7%) 1.875 0.171 NS 

Peritoneal irritation (involuntary 

guarding and tenderness on percussion)  
1 7.1% 0 0.0% 1(3.3%) 1.182 0.277 NS 

SD: Standard deviation, No.: number, Sig.= Significance, P-value >0.05: Non- significant (NS); P-value ≤ 0.05: 

Significant (S); P-value< 0.01: highly significant (HS), *: Chi-square test 

Table (4): Comparison of means of pulse rate, arterial blood pressure and respiratory rate between both studied 

groups of blunt abdominal trauma.  

 

Negative CT 

(Group I) 

Positive CT 

(Group II) Test value P-value Sig. 

No. = 14 No. = 16 

Pulse (bpm)  
Mean ± SD 78.57 ± 8.64 95.00 ± 10.17 

-4.731• 0.000 HS 
Range 70 – 100 75 – 110 

SBP (mmHg) 
Mean ± SD 109.29 ± 11.41 100.63 ± 15.69 

1.706• 0.099 NS 
Range 90 – 140 80 – 130 

DBP (mmHg) 
Mean ± SD 70.00 ± 9.61 63.13 ± 11.38 

1.773• 0.087 NS 
Range 60 – 90 50 – 90 

RR (brpm)  
Mean ± SD 18.86 ± 2.45 22.06 ± 2.91 

-3.240• 0.003 HS 
Range 16 – 25 19 – 30 

SD: Standard deviation, No.: number, Sig.= Significance, P-value >0.05: Non- significant (NS); P-value ≤ 0.05: 

Significant (S); P-value< 0.01: highly significant (HS), •: Independent t-test, SBP: Systolic blood pressure; DBP: 

Diastolic blood pressure; RR: Respiratory rate; Bpm: beat per minute; Brpm: breath per minute.  

Table (5): Comparison of conscious level between both studied groups of blunt abdominal trauma.  

Conscious level 

Negative CT 

(Group I) 

No. 14 

Positive CT 

(Group II) 

No. 16 
Total 

No. = 30 

Test  

value* 
P-value Sig. 

No. % No. % 

Conscious 14 100.0% 12 75.0% 26 (86.7%) 
4.038 0.044 S 

Disturbed 0 0.0% 4 25.0% 4 (13.3%) 

SD: Standard deviation, No.: number, Sig.=Significance 

P-value >0.05: Non- significant (NS); P-value ≤ 0.05: Significant (S); P-value< 0.01: highly significant (HS) 

*: Chi-square test 
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Table (6): Comparison of means of the laboratory parameters between both studied groups of blunt abdominal 

trauma.  

  

Negative CT Positive CT 

Test value P-value Sig. (Group I) (Group II) 

No. = 14 No. = 16 

Hb (gm/dl) 
Mean ± SD 11.64 ± 1.40 9.35 ± 2.25 

3.283• 0.003 HS 
Range 9.1 – 14.1 5.2 – 16 

AST (IU/L) 
Median (IQR) 27.5 (25 - 40) 56.5 (29 - 73) 

-1.943‡ 0.062 NS 
Range 15 – 102 18 – 100 

ALT (IU/L) 
Median (IQR) 22 (15 - 26) 30 (25 - 50) 

-1.620‡ 0.117 NS 
Range 9 – 65 20 – 75 

Urea 

 (mg/dl) 

Mean ± SD 23.86 ± 6.40 27.27 ± 7.06 
-1.379• 0.179 NS 

Range 16 – 35 17 – 40 

Creatinine  

(mg/dl) 

Mean ± SD 0.85 ± 0.26 0.87 ± 0.16 
-0.233• 0.817 NS 

Range 0.7 – 1.7 0.7 – 1.4 

Amylase  

(IU/L) 

Mean ± SD 78.07 ± 16.26 88.25 ± 26.70 
-1.238• 0.226 NS 

Range 60 – 125 50 – 140 

Lipase  

(IU/L) 

Mean ± SD 57.14 ± 12.51 57.13 ± 29.11 
0.002• 0.998 NS 

Range 40 – 90 24 – 100 

SD: Standard deviation, No.: number, IQR: Interquartile range, Sig.=Significance, P-value >0.05: Non-significant (NS); 

P-value ≤0.05: Significant (S); P-value< 0.01: highly significant (HS), •: Independent t-test; ‡: Mann Whitney test 

Hb: Hemoglobin, AST: Serum aspartate aminotransferase, ALT: Serum alanine aminotransferase.  

Table (7): The relation between blood hemoglobin (gm/dl), pulse rate (bpm), respiratory rate (bpm), conscious 

level and intra-abdominal injuries in blunt abdominal trauma patients.  

 

Negative CT 

(Group I) 

Positive CT 

(Group II) Test value* P-value Sig. 

No. = 14 No. = 16 

Hb ≤ 9.8 

(gm/dl)  

Negative 13 (92.9%) 4 (25.0%) 
14.001 0.000 HS 

Positive 1 (7.1%) 12 (75.0%) 

Pulse > 85(bpm)  
Negative 12 (85.7%) 3 (18.8%) 

13.393 0.000 HS 
Positive 2 (14.3%) 13 (81.3%) 

RR > 19 

(brpm)  

Negative 10 (71.4%) 3 (18.8%) 
8.438 0.004 HS 

Positive 4 (28.6%) 13 (81.3%) 

Conscious level 
Conscious 14 (100.0%) 12 (75.0%) 

4.038 0.044 S 
Disturbed 0 (0.0%) 4 (25.0%) 

No.: number, Sig.= Significance, P-value >0.05: Non-significant (NS); P-value ≤0.05: Significant (S); P-value< 0.01: 

highly significant (HS), *: Chi-square test, Hb: Hemoglobin, RR: Respiratory rate; Bpm: beat per minute; Brpm: breath 

per minute.  

Table (8): A scoring system for detection of intra-abdominal injuries in blunt abdominal trauma patients.  

 

Negative CT 

(Group I) 

Positive CT 

(Group II) Test 

value‡ 
P-value Sig. 

No. = 14 No. = 16 

Score 
Median (IQR) 0 (0 – 1) 3 (2 – 3.5) 

4.240 0.000 HS 
Range 0 – 2 1 – 4 

No.: number, IQR: Interquartile range; Sig.=Significance, ‡: Mann Whitney test, P-value >0.05: Non-significant (NS); 

P-value ≤0.05: Significant (S); P-value< 0.01: highly significant (HS) 
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Figure (1): Column chart showing the CT findings in blunt abdominal  

trauma patients in group II. 

 

 

(B) 

Parameter AUC Cut off Point Sensitivity Specificity PPV NPV 

Hb(gm/dl) 0.873 ≤9.8 75.00 92.86 92.3 76.5 

Pulse (beat /minute) 0.886 >85 81.25 85.71 86.7 80.0 

RR (breath per minute) 0.837 >19 81.25 71.43 76.5 76.9 

Figure (2): A) Receiver Operating Characteristic (ROC) curve of hemoglobin level, pulse rate, and respiratory 

rate. B) Comparison of area under (AUC) the ROC curve, sensitivity, specificity, positive predictive value (PPV), 

negative predictive value (NPV) of hemoglobin level (Hb), pulse rate, and respiratory rate (RR). 
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Figure (3): A scoring system of blunt abdominal trauma patients. 

 (A) 

 

(B) 

Parameter AUC Cut off Point Sensitivity Specificity PPV NPV 

Prediction score 0.944 >1 81.25 92.86 92.9 81.2 

Figure (4): A) Receiver Operating Characteristic (ROC) curve of of the Prediction score in blunt abdominal 

trauma patients B) Comparison of area under (AUC) the ROC curve, sensitivity, specificity, positive predictive 

value (PPV), negative predictive value (NPV) of the prediction score in blunt abdominal trauma patients 
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Discussion 
In the current study, mean age for the adult patients 

with blunt abdominal trauma (BAT)was 34 ± 11 years 

with male predominance. There was no significant 

difference in age and gender between both groups of 

the study. Similar findings were noted in the study of 

Sahoo et al. (2017) who pointed that in cases of 

polytrauma blunt abdominal trauma contributes 

significantly to morbidity and mortality and both sexes 

were affected with a male preponderance. The study of 

Musalar et al. (2017) reported that 74% of the patients 

with BAT were males with a median age of 34 years. 

Similar percentage of male cases was also reported by 

Solanki et al. (2018), with a male: female ratio of 2.8:1. 

In the study of Abri et al. (2016), men constituted 

63.9% of BTA cases and the mean age of patients was 

34.15 ±1.6 years. Sharma et al. (2017) reported that the 

most common group involved in BAT was 30-40 years 

followed by 20-30 years with male to female ratio 3:1.  

On the other hand, in the study of 

Savatmongkorngul et al. (2017), ages of blunt abdominal 

trauma patients ranged from 5 to75 years however most 

of cases were young age, with males constituting 84%. 

In other study according to Srivastava et al. (2017), the 

majority of patients with blunt abdominal injuries were 

11-20 year of age followed by 31-40 year of age group, 

males are predominately affected with male to female 

ratio was 7:1.  

The explanation of predominance of males over 

females in the present study may be due to their work 

outside house, frequent travelling, and exposure to danger 

more than females. Moreover, this may be due to the fact 

that females in our country are less outgoing, so chances 

of wounding are limited (Azam, 2018). According to the 

current study, the most affected age to BAT is the young 

age, as individuals in this age group are more active in 

economic activities in society, and their involvement 

indicates a significant loss of production time in economic 

activities (Chalya et al., 2012). 

The present study did not show significant 

difference between both groups of the study as regard 

aetiology and delay time of trauma. The most common 

cause of BAT was motor car accidents (36.7%) 

followed by fall from height (26.7%), quarrels (20%), 

motorcycle accidents (13.3), and finally playing 

football (3.3%). Similarly, the study of Isenhour and 

Marx (2007), reported that road traffic accidents were 

the most common cause of BAT in percentage of 75%. 

According to Musalar et al. (2017), In their study 

outside the vehicle accidents constituted (16%) and 

falls constituted (9.2%) of the admissions to the 

emergency department. According to the study of Abri 

et al. (2016), the most common cause of blunt 

abdominal trauma was car crash. Also, the study of 

Jain et al., (2017), reported that motor car accident was 

the most common mode of injury. In the study of 

Sharma et al. (2017), the most common mode of injury 

was road traffic accidents (47.2%) followed by fall 

from height (27.2%) then assault (21.8%) of cases of 

BAT. In the study of Srivastava et al. (2017), Out of 

total 48 patients with abdominal injury 24 injuries were 

due to road traffic accidents,13 were due to fall from 

height,7 were to assault and 2 were due to attack by 

animal and 2 by other mechanisms. 

 According to Savatmongkorngul et al. (2017), 

the most common mode of injury was roadside accidents 

(54%) of pts followed by (20%) of patients due to 

assault of different natures, (14%) of patients due to fall 

from height, (6%) due to hits from animals and (2%) of 

patients due to objects falling on abdomen. Negligence 

of wearing seat belts, texting, drinking alcohol, and 

using mobile phones while driving, are among the 

factors that make the motor car accidents the most 

common cause of BAT (O'Rourke et al., 2018).  

In the current study the median of the delay time 

from injury to presentation to ED was 3-10 hours with 

no significant difference between both groups of the 

study. This is in contrast to the study of Gosselin et al. 

(2009), showed that delayed injury arrival time highly 

contributes to the morbidity and mortality of trauma 

patients. Also, the study of Ntundu et al. (2019), 

reported that patients with a time interval > 6 hours 

from injury to admission had 4 times higher odds of 

mortality. 

The current study showed that there was no 

significant difference between both groups regarding 

their localized and generalized abdominal symptoms 

and signs. Abdominal pain was the most common 

symptom (96.6%) of patients while abdominal 

tenderness was the most common sign (96.7%) 

followed by bruises (30%), abdominal distension 

(6.7%) and finally peritoneal irritation (3.3%). This 

agreed with Mehta et al. (2014), who found that the 

majority of patients with BAT presented with 

abdominal pain followed by vomiting, dyspnea and 

hematuria while among physical signs, generalized 

abdominal tenderness and guarding were present in 

(70%) and hypovolemic shock in (34%) of patients.  

The study of Ahun et al. (2014), reported that 

the systolic blood pressure below 90mmHg prior to the 

hospital referral and within the emergency room or the 

existence of tachycardia were correlated with mortality 

and intra-abdominal injuries in multi-trauma patients. 

Another study reported that abdominal pain was the 

most common presenting complaint accounting for 

96% and abdominal tenderness was the most common 

sign accounting for 100% of cases (Srivastava et al., 

2017). According to the study of Solanki et al. (2018), 

abdominal pain and tenderness were the most common 

clinical presentation (90%) associated with blunt 

abdominal trauma, abdominal guarding was observed 

in (46%) of cases, (6%) patients with blunt abdominal 

trauma were presented with hypotension.  

As regards vital signs, blood pressure has no 

significant difference between both groups of the study 

but there was significant difference in the mean values 

of pulse, respiratory rate, and conscious level as the 

majority of patients with BAT with intra-abdominal 

injuries had tachycardia (25%) and high respiratory 

rate (62.5%) and all cases with disturbed conscious 

level had positive CT abdomen.  

As regard the study of Savatmongkorngul et al. 

(2017), the majority of patients with BAT presented 
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with tachycardia (56%) and systolic blood pressure 

below 90 mmHg. The increase in pulse rate, respiratory 

rate with normal blood pressure in patients with intra-

abdominal injuries in the current study can be 

explained by the presence of intra-abdominal 

hemorrhage as detected by CT in addition to 

sympathetic stimulation as a result of pain (El Menyar, 

2017).  

The current study showed that there was no 

significant difference between both groups of BAT in 

mean values of AST, ALT levels within the first 24hrs. 

The study of Sola et al. (2009), reported the usefulness 

of performing simple laboratory tests such as 

estimating the levels of serum hepatic transaminases to 

identify the presence of liver injury in abdominal 

trauma. On the contrary of the present study, Musalar 

et al. (2017), detected a statistically significant 

association between a reference serum ALT level equal 

to or greater than 100 IU/L and the presence of intra-

abdominal injury Also,the detection of serum AST 

level at referral equal to or greater than 80 IU/L was 

significantly associated with the presence of intra-

abdominal injury. According to Friedman et al. (2018), 

hepatic transaminases are useful screening 

hematological markers for liver injuries and should be 

included in the initial trauma blood test panel and may 

guide in the decision making especially in medical 

centers with limited facilities.  

In the present study the mean haemoglobin level 

(9.35± 2.25 gm/dl) was significantly lower in patients 

with abnormal CT abdomen (group2) in comparison to 

that in group1 (11.6+-1.4 gm/dl). This is mostly due to 

the intra-abdominal hemorrhage occurring after the 

blunt abdominal trauma. The study of Musalar et al. 

(2017), reported that it must be kept in mind that low 

haemoglobin values should be recognized as a 

significant marker in assessing the need for further 

examination to detect intra-abdominal injury. This is 

also consistent with evidence-based data stating that 

the presence of intra-abdominal injury in adult with 

blunt abdominal trauma is directly related to the level 

of haemoglobin in blood in the first 24hrs of 

presentation (Bouillon et al., 2018). 

There was no significant difference in the 

median value of amylase and lipase serum levels 

between both groups of the current study. Also, Moretz 

et al. (1975), demonstrated that there was not a 

significant relationship between preoperative serum 

amylase levels and pancreatic injury with blunt 

abdominal trauma and the higher levels of post-

traumatic serum amylase levels were not reliable for 

detecting or excluding any pancreatic injury. 

According to the study of Adamson et al. (2003), serum 

amylase and lipase determination may support clinical 

suspicion in the diagnosis of pancreatic trauma but are 

not reliable or cost effective as screening tools. Krige 

et al. (2011), reported that although serum amylase 

determination is the most widely used laboratory test to 

aid in the diagnosis of pancreatic injury, it is neither 

sensitive nor specific, as it may be elevated in only 

80% of patients with blunt pancreatic injury. On the 

other hand, the study of Musalar et al. (2017), reported 

a statistically significant correlation between amylase 

and lipase levels in the study population at referral and 

the presence of intra-abdominal injury. 

The absence of significant changes in serum 

liver enzymes, kidney function tests and pancreatic 

enzymes in the present study in contrast to other 

studies may be explained by some factors namely 1
st
: 

most injuries in the current study involved the spleen 

(43.8%) which does not affect these parameters, while 

hepatic injuries occurred in (25%), and combined renal 

with pancreas and liver occurred in (6.3%), 2
nd

: the 

grades of injury might be milder compared to other 

studies, 3
rd

: No hypotension was detected which  if 

present may lead to pre-renal failure,4
th

 : Small number 

of patients in this study and early sampling (delay time 

up to 10 hours only) might be contributing factors. 

In the present study, the most common 

abdominal organ injured in BTA was the spleen (43.8%) 

followed by the liver (25%), liver with spleen injury 

(12.5%), while pancreatic injury, urinary bladder injury 

and (combined liver, pancreas, renal injury) each in only 

one case (6.3%). According to the study of Isenhour and 

Marx, (2007), the spleen and liver are the most 

commonly injured solid organs in BAT, and although 

injuries to the pancreas, bowel, mesentery, bladder, 

diaphragm as well as retroperitoneal structures are less 

common but to be considered. Similarly, in the study of 

Hassan et al. (2011), the spleen was the most commonly 

injured abdominal organ accounting for (49%) of blunt 

abdominal trauma. Another study of Venkatesh et al. 

(2008), reported that the pancreas is rarely injured and 

accounts for fewer than (2%) of all BAT injuries. 

Moreover, the study of Jain et al. (2017), reported that 

the spleen and liver are the most commonly injured solid 

organs as result of blunt trauma which were recorded in 

49% and 21% respectively.  

On the other hand, the study of Solanki et al. 

(2018) reported that the liver was the most common 

injured organ in 34% cases of blunt abdominal trauma 

followed by spleen (16%).  But According to Lynch et 

al. (2005), kidney is the third most commonly injured 

organ in BAT, which range from 1% to 5%.  

Although the spleen is protected anatomically 

under the rib cage in the left upper quadrant of the 

abdomen. It is the most common injured organ by blunt 

external trauma (Bjerke et al., 2017). Also, the diseased 

spleen (malaria, typhoid fever, leukaemia) is more 

susceptible to rupture than normal spleen after minor 

trauma (Dimaio, 2001). The kidney is the rarely 

damaged organ especially by frontal blunt abdominal 

trauma as it is deeply situated at the back of the 

abdomen in the paravertebral gutter (Knight, 2004).  

Finally, the results of the present study showed 

correlation between haemoglobin level, conscious 

level, pulse rate and respiratory rate and the presence 

of intra-abdominal injury detected by abdominal CT. 

So, they can be used as a predictor in the early 

diagnosis of intra- abdominal injuries in blunt trauma 

patients. Then we developed a scoring system and 

investigated its clinical applicability as pre-test.  

In the current study, the optimum cut off point 

for haemoglobin was equal or below 9.8 gm/dl, and the 
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presence of positive CT abdomen could be predicted 

with (75%) sensitivity and (92.86%) specificity with 

positive predictive value (92.3%) and negative 

predictive value (76.5%). As regards pulse, the 

optimum cut off point value was more than 85 bpm, 

and the presence of positive CT abdomen could be 

predicted with sensitivity, specificity, positive 

predictive value and negative predictive value of 

81.25%, 85.71 %, 86.71% and 80% respectively. The 

optimum cut off point for respiratory rate was more 

than 19 brpm with (81.25%) sensitivity and (71.43%) 

specificity with positive predictive value (76.5 %) and 

negative predictive value (76.9 %).  

According to the study of Musalar et al. (2017), 

a statistically significant correlation was found between 

SBP, pulse rate, shock index, GCS, abdominal 

examination, ultrasonography, haemoglobin level, 

serum Ck, serum myoglobin, amylase, lipase levels and 

the presence of intra-abdominal injury in BAT patients.  

In the present study, Hb level, pulse rate, 

respiratory rate and conscious level were presented in a 

scoring system that can be used as pretest probability to 

determine the need for abdominal CT for the detection 

of intra-abdominal injury. The total score has been 

estimated by the sum of points obtained from each 

parameter, the pretest probability score was determined 

for each person by adding the scores that obtained from 

each factor. The score points range from (0 to 4), as 

each parameter was presented by 1 point. It was found 

that patients with score (0-2) were mainly with normal 

CT abdomen, on the other hand patients with score (1-

4) were mainly with positive CT findings.  

According to the study of Afifi et al. (2008), a 

15-point scoring system was designed for IAI detection 

in BAT patient based on five parameters including ED 

admission, delay time after trauma, PR, SBP, GCS and 

three clinical signs of abdominal trauma consisting of 

abdominal pain, tenderness and guarding. According to 

the study of Shojaee et al. (2014), a 24- point scoring 

system was developed obtained from each factor. The 

points of each factor were: abdominal pain (2), 

abdominal tenderness (3), chest wall sign (1), pelvic 

fracture (5), FAST (8), SBP less than 100mmHg (4), 

PR more than100 b/m (1). Then patients were divided 

into 3 groups (low risk for IAI with score below 8, high 

risk group with score equal or more than 12, scores 

between 8-11 were identified as moderate risk patients 

and needed additional observations and tests to find 

correct diagnosis.  

In the present study, ROC curve (CT group) 

was done to find the prediction score if cut off point for 

prediction score more than 1, The presence of CT 

positive findings with sensitivity (81.25%) and 

sensitivity (92.86%) and positive predictive value (92.9 

%) and negative predictive value (81.2%), so the sum 

of the highly significant parameters in a scoring system 

is highly sensitive than each parameter alone. 

According to Musalar et al. (2017), ROC curve 

analysis was performed to determine the diagnostic 

value of the score that was calculated to detect intra-

abdominal injury with cut off value 14 with (83.78%) 

sensitivity and (86.36%) specificity. 

Conclusion  
A scoring system could be done by the sum of points 

obtained from each parameter (Hb level, pulse rate, 

respiratory rate, and conscious level). The score points 

range from (0-4). It was found that the patients with 

score (0-2) were mainly with normal CT abdomen. On 

the other hand, patients with score (1-4) were mainly 

with positive CT findings. So, this scoring system can 

be used for the early prediction of the presence of IAIs 

in BAT patients and as a pretest for the need of CT. 

Recommendations 
Blood hemoglobin level, pulse rate, respiratory 

rate and conscious level can be used as early predictors 

of IAIs in BAT patients. A scoring system using blood 

hemoglobin, pulse rate, respiratory rate and conscious 

level can be used as a pretest probability to determine 

the need for abdominal CT for the detection of intra-

abdominal injury, especially when CT is not available 

or cannot be used.  

According to this scoring system patients with 

score (0-2) are mainly with normal CT abdomen and 

they are recommended to be put under observation to 

prevent any delayed injury, while patients with score 

(1-4) are mainly with positive CT findings that needs 

further investigations and/or urgent management. 

 Surgeons should not rely on symptoms and 

local abdominal signs for the early diagnosis of IAIs in 

BAT patients. Also, liver enzymes, pancreatic 

enzymes, blood urea and serum creatinine are not early 

predictors. A special attention should be paid to spleen, 

liver in BAT as they prove to be the most injured 

organs. Moreover, intra-abdominal hemorrhage should 

be well controlled in BAT.  

Every effort should be done to control traffic 

accidents being the most common cause of BAT. Other 

studies are recommended with larger number of patients 

with BAT. Try other parameters as haematocrit value, 

urine analysis for the early diagnoses of IAIs in BAT. 
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 البطن أحشاء لإصابات المبكر للتشخيص الرضي الاصابات مرضى في والمعملي الإكلينيكي التقييم

 1, داليا محمد نبيل زكى2, محمد محمد مطر1اء إبراهيم أحمد بلالنس, 1ياسمين كرم زكى

 الملخص العربي
 :المقدمة

 انًشػّٛ انذالاخ تزٚادِ يشذثطح ذزال ٔلا انطٕاسئ غشفح فٙ يضرًش ذزاٚذ فٙ تانثطٍ انشػٛح الاطاتاخ ذعرثش

 تعغ فٙ. انششعٙ انطة نخثشاء كثٛشج لإََٛح ؽثٛح أًْٛح راخ انشػٛح الاطاتاخ عٍ انُاذجح تانثطٍ الإطاتاخ ذًصم.ٔانٕفٛاخ

 اشُاء إلا ذشخض لا الإطاتاخ تعغ.تانثطٍ داخهٙ َزٚف يٍ ٚرٕفٙ انًشٚغ ٔنكٍ خاسجٛح إطاتح أ٘ ُْان ٚكٌٕ لا لذ الأدٛاٌ

 يٍ نهعذٚذ اكصشعشػح تانثطٍ انذاخهٛح الأعؼاء. ٔفاذّ تعذ انًشٚغ جصح ذششٚخ أشُاء أٔ انجشاح لثم يٍ انجشادٛح انعًهٛاخ

 .انثطٍ أدشاء إنٗ انمٕج ُٚمم ٔانز٘ نلاَؼغاؽ انماتم انثطُٙ انجذاس تضثة الإطاتاخ

 دخٕنٓا صٛرى انرٙ انثطٍ ذشًم انرٙ سػٛح تاطاتاخ انًظاتٌٕ انثانغٌٕ انًشػٙ يٍ دانح 63 عهٙ انثذس اجش٘: انثذس ؽشٚمح

 إنٗ ٔذمضًٛٓى انذساصح فٙ اخرٛاسْى ذى ٔانزٍٚ الاطاتح يٍ صاعح 57 أٔل خلال شًش عٍٛ جايعح يضرشفٛاخ فٙ انطٕاسئ لضى إنٗ

 :يجًٕعرٍٛ

 إطاتح ذٕجذ لا( صهًٛح يمطعٛح اشعح يع انثطٍ ب ساػٛح اطاتاخ يٍ ٚعإٌَ انزٍٚ انثانغٍٛ انًشػٗ: الأنٙ انًجًٕعح

 .)دانح 47 تانثطٍ، داخهّٛ

 يع دانّ 41, تانثطٍ داخهٛح اطاتّ ٔجٕد يع تانثطٍ ساػٛح اطاتح يٍ ٚعإٌَ انزٍٚ انثانغٍٛ انًشػٗ: انصاَٛح انًجًٕعح

 .صهًٛح غٛش يمطعٛح اشعح
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 علاياخ الاكهُٛكّٛ انثٛاَاخ ٔانٕلد، انُٕع الاطاتح تٛاَاخ ٔانجُش، انعًش انذًٕٚغشافٛح انثٛاَاخ اخز ذى يشٚغ ٔنكم

 ٔالأشعح انًعًهٛح ٔالاخرثاساخ) ٔكذياخ انثطٍ، تجذاس ذخشة انثطٍ، فٙ أنى( يٕػعٛح)  ٔاعٙ يضرٕٖ دٕٛٚح، علاياخ( عايح

 انًٕٓٛجهٕتٍٛ كًضرٕٖ انًعًهٛح ٔالاخرثاساخ الاكهُٛكٛح ٔانثٛاَاخ انذًٕٚغشافٛح انثٛاَاخ جًع ذى يشٚغ، نكم انثطٍ عهٙ انًمطعٛح

 .انثطٍ عهٙ انًمطعٛح الاشعح ٔأخٛشا   انثُكشٚاس إَزًٚاخ انكهٗ، ٔظائف انكثذ، إَزًٚاخ ، انذو فٙ

 الاَاز انٙ انزكٕس َضثّ ٔكاَد 44±  67 تانثطٍ سػّٛ طاتّ تا انًظاتٍٛ انثانغٍٛ نهًشػٗ انعًش يرٕصؾ:  انُرائج

 انضثة ْٙ انضٛاساخ دٕادز ٔكاَد الاطاتح ٔٔلد الاطاتح تضثة ٚرعهك فًٛا انًجًٕعرٍٛ تٍٛ اًّْٛ راخ فشق ُْان ٚكٍ نى. 5:4

 اخرلاف ُْان ٚكٍ نى اٚؼا.  الاطاتاخ يٍ% 61.3 ذشكم انرٙ تانثطٍ انشػٛح الاطاتاخ ْزِ يصم نذذٔز الاؽلاق عهٙ الاْى

 الاشخاص يعذل كاٌ انذٕٛٚح تانعلاياخ ٚرعهك فًٛا ٔنكٍ انًٕػعٛح انثطٍ ٔعلاياخ تاعشاع ٚرعهك فًٛا انًجًٕعرٍٛ تٍٛ كثٛش

 فٙ نهغاّٚ يًٓا تانذلٛمح َفش 53 يٍ اكصش انًشذفع انرُفش ٔيعذل تانذلٛمح َثؼّ 433 يٍ اكصش انُثغ يعذل اسذفاع يٍ ٚعإٌَ انزٍٚ

 انٕعٙ يضرٕ٘ ايا. انذو تؼغؾ ٚرعهك فًٛا انًجًٕعرٍٛ تٍٛ اخرلاف ا٘ ُْان ٚكٍ ٔنى الأنٙ انًجًٕعّ يماسَح انصاَّٛ انًجًٕعح

 الأنٙ تانًجًٕعح يماسَّ انصاَٛح انًجًٕعح فٙ تكصٛش الم كاٌ تانذو انًٕٓٛجهٕتٍٛ يضرٕ٘ ٔاٚؼا. انًجًٕعرٍٛ تٍٛ فشق ُْان كاٌ

 تٍٛ فشق ا٘ ٔجٕد عذو انًعًهٛح الاخرثاساخ تالٙ َرائج اظٓشخ اخش٘ َادٛح ٔيٍ 8.9 ٚضٛهٛرش/ جى يٍ الم أ ٚضأ٘ كاٌ دٛس

 الاشعح اصرخذاو تعذ انذساصح ْزِ خلال يٍ ٔذثٍٛ انثُكشٚاس ٔاَزًٚاخ انكهٙ ٔٔظائف انكثذ اَزًٚاخ دٛس يٍ انًجًٕعرٍٛ

 .انكثذ ٔٚهّٛ اطاتح الاكصش انعؼٕ ْٕ انطذال اٌ انثطٍ عهٙ انًمطعٛح

 ٔيضرٕ٘ انثطٍ داخم الاطاتح ٔجٕد تٍٛ إدظائٛح دلانح راخ علالح عهٗ انعصٕس ذى انذساصح، ْزِ فٙ: الاصرُراجاخ

 .الاطاتح يٍ الأٔنٗ صاعح 57 خلال انٕعٙ ٔيضرٕٖ انرُفش ٔيعذل انُثغ ٔيعذل تانذو انًٕٓٛجهٕتٍٛ

 عهٙ انًمطعٛح الاشعح عًم إنٗ انذاجح نرذذٚذ يضثك كاخرثاس اصرخذايّ ًٚكٍ يعٛاس٘ يمٛاس فٙ انرذهٛم َرائج ذمذٚى ذى

 .انثطٍ داخم الاطاتح عٍ نهكشف ٚضرخذو ٔانز٘ انثطٍ،
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