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ABSTRACT 

Background: Breast ultrasound being the first tool in diagnosis of suspicious breast masses especially in 

combination with mammographic study.  

Objective: To assess the diagnostic value of the ultrasound of suspicious breast masses by correlation of the 

ultrasound findings with those obtained from the histopathological data resulting from U/S guided Tru Cut 

biopsy. 

Patients and methods: The study was carried out at the Department of Radio diagnosis, Al-Hussien 

University Hospital - Cairo. The study was carried out during the period between December 2020 and June 

2021. A total of 40 cases in which US revealed suspicious breast masses, all of those patients agreed to 

undergo tru-cut biopsy after ultrasound examination. The samples were sent for histopathological assessment 

to confirm the results of the ultrasound. 

Results: Our results yielded a high sensitivity of 100% with 60% specificity, and a PPV and NPV, of 94.6%, 

100% respectively with 95% accuracy. 

Conclusion: Our study revealed that Tru-cut biopsy was an accurate diagnostic tool of suspicious breast 

masses with a high diagnostic accuracy of 95 % as it supplied enough tissue for pathologists to establish a 

correct histological assessment. So, it is a preferable procedure for the diagnosis of breast lesions prior to 

operation rendering to its low cost, high accuracy, minimal complications, safe and short time procedure. 

Keywords: Suspicious breast masses, Ultrasound, U/S guided Tru cut biopsy, histopathological assessment. 

 

INTRODUCTION 

     The incidence of breast cancer 

worldwide is increasing. However, with 

the advent of regular screening, more 

women are being diagnosed with early-

stage disease. With the improved 

understanding of the heterogeneity of the 

molecular subtypes of cancer and thus 

development of more sophisticated 

treatment, breast cancer mortality 

continues to decrease (Rojas and Stuckey, 

2016). 

     Detection of breast nodules for 

diagnosing cancer precursor lesions before 

clinical manifestations is essential, 

considering its early discovery allows a 
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less aggressive treatment and yet more 

effective for these diseases. Imaging 

studies have greatly aided in the detection 

of non-palpable breast lesions, with 

emphasis on mammography, which 

identifies micro-calcifications, 

asymmetries and nodules, and on 

mammary ultrasonography (US), which is 

the most commonly used complementary 

method to characterize mammographic 

findings or to assist in the investigation of 

dense breasts. The identification of lesions 

suspicious of malignancy determines the 

need of cytological or histopathological 

evaluation through a minimally invasive 

procedure, whose arsenal consists 

basically of fine needle aspiration (FNAB) 

or core-biopsy (Silva et al., 2017).  

     However, early detection requires an 

accurate and reliable diagnosis which 

should also be able to distinguish benign 

and malignant tumors. A good detection 

approach should produce both low false 

positive (FP) rate and false negative (FN) 

rate (Huang et al., 2017).  

     US intervention has become a primary 

tool in the diagnostic workup of breast 

lesions. These interventions are safe, 

effective, and accurate owing to the lack 

of ionizing radiation and dynamic 

visualization capabilities (Reisenauer et 

al., 2017).  

     Lumps or focal lesions in the breast 

detected by physical examination, 

mammography, or other imaging studies 

are subjected to US guided biopsy to 

differentiate between benign, malignant or 

grey zone lesions. A breast biopsy is 

performed to remove a thin core tissue 

from a suspicious area in the breast and 

give for histopathological examination. 

This is mostly performed by an 

experienced radiologist using a less 

invasive procedure. It is done in cases of a 

suspicious solid mass, a distortion in 

normal architecture or density of the 

breast tissue. This is very useful in 

suspicious lesions picked up by an US 

guided and then sampled accordingly 

(Rakesh et al., 2017). 

     Dealing with a significant breast lesion 

involves the correlation of clinical 

imaging and the histopathological 

findings. This is best achieved with a 

multidisciplinary open forum with the 

clinician, radiologist and pathologist 

reaching a consensus on the management 

of each case using predefined protocols. 

The highest levels of diagnostics accuracy 

are achieved if such triple approach of 

imaging, clinical diagnosis and biopsy is 

used (Ahmed and Kadhim, 2016).  

     The present work aimed to assess the 

diagnostic value of the ultrasound of 

suspicious breast masses by correlation of 

the ultrasound findings with those 

obtained from the histopathological data 

resulting from U/S guided Tru Cut biopsy. 

PATIENTS AND METHODS 

     This prospective study comprised of 40 

cases in which US revealed suspicious 

breast masses. All of those patients, 

investigated by breast ultrasound and, 

agreed to undergo U/S guided tru-cut 

biopsy after ultrasound examination. The 

samples are sent for histopathological 

assessment to confirm the results of the 

ultrasound. The work was done at the 

Radiology Department, Al-Hussien 

University Hospital. Ethical approval 

from Al-Hussien University Ethics 

Committee was obtained .The study was 
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carried out during the period between 

December 2020 till June 2021. 

Inclusion criteria: Patients presented to 

the radiology department at Al-hussien 

university hospital for breast US and /or 

mammographic evaluation that revealed 

suspicious breast masses indicative for 

biopsy that was performed by ultra sound 

guidance under complete aseptic 

conditions. 

Exclusion criteria: Patients refusals, 

Patients were not candidate for the biopsy 

as those with bleeding tendency and 

Patients with sonographic benign criteria 

of breast masses. 

Statistical analysis: The clinical data 

were recorded on a report form. These 

data were tabulated and analyzed using 

the computer program SPSS (Statistical 

package for the social sciences) version 20 

to obtain both descriptive data (for 

quantitative data in the form of Mean, 

standard deviation (±SD), median and 

interquartile range (IQR) in addition to 

frequency and distribution for qualitative 

data) and analytical statistics (Inter-group 

comparison of categorical data was 

performed by using Fisher exact test 

(FET)). A P value <0.05 was considered 

statistically significant. 

RESULTS 

 

     This study included 40 patients. It was 

conducted in radiology department of Al-

hussien university hospital. Mean age of 

patients was 47±9 (Mean±SD) with 

minimum of 38 years old and maximum 

of 65 years old. All of our samples were 

females. 

There was no statistically significant 

difference between benign and malignant 

US regarding age of the patients, nipple 

discharge, sense of pain and lump and 

positions of the mass. While there was 

statistically significant difference 

according to family history (Table 1). 

 

Table (1): Comparison between results by US (benign and malignant) regarding the 

demographic data 

Results by U/S 

Demographic data 

Benign Malignant 
P-value 

No. = 3 No. = 37 

Age (years) 
Mean ± SD 44.33 ± 10.12 47.16 ± 8.99 

0.606 
Range 38 – 56 38 – 65 

Discharge 

No 2 (66.7%) 24 (64.9%) 

0.230 Bloody 0 (0.0%) 11 (29.7%) 

Yellowish 1 (33.3%) 2 (5.4%) 

Pain 
No 2 (66.7%) 26 (70.3%) 

0.896 
Yes 1 (33.3%) 11 (29.7%) 

Lump 
No 2 (66.7%) 11 (29.7%) 

0.189 
Yes 1 (33.3%) 26 (70.3%) 

Position 
Right 1 (33.3%) 24 (64.9%) 

0.278 
Left 2 (66.7%) 13 (35.1%) 

Family history 
Negative 3 (100.0%) 11 (29.7%) 

0.037 
Positive 0 (0.0%) 26 (70.3%) 
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     The total number of the patients in the 

study and the percentage of them in 

groups according to the site, echogencity, 

length, width, shape, margins and 

BIRADs of the mass (Table 2). 

 

Table (2): Radiologic data of the breast lesions 

Breast lesions Total no. = 40 

Site of mass 

Upper inner quadrant 

Upper outer quadrant 

19 (47.5 %) 

17 ( 42.5 % ) 

Axillary tail 3 (7.5%) 

Left operative bed 1 (2.5%) 

Echogencityof 

mass 

Hypoechoic 38 (95.0%) 

Isoechoic 1 (2.5%) 

Mixed hyperehoic and hypoechoic 1 (2.5%) 

Width (mm) 
Median (IQR) 23.25 (15.6 ‒ 27.75) 

Range 7 – 50 

Length (mm) 
Median (IQR) 17 (12.4 ‒ 19) 

Range 4 – 40 

Shape 
Oval 31 (77.5%) 

Round 9 (22.5%) 

Margin 
Ill defined 31 (77.5%) 

Well defined 9 (22.5%) 

BIRADs 

III 2 (5.0%) 

IV a 2 (5.0%) 

IV b 14 (35.0%) 

IV c 22 (55.0%) 

 

     There was no statistically significant 

difference between benign and malignant 

histopathology regarding the ages of the 

patients, nipple discharge and pain. While 

there was statistically significant 

difference according to sense of breast 

lump, position of the mass and family 

history (Table 3). 

 

Table (3): Comparison between results by hisopatholgy and the demographic data 

Results by histopathology 

Parameters 

Benign Malignant 
P-value 

No. = 5 No. = 35 

Age (years) 
Mean ± SD 46.20 ± 7.89 47.06 ± 9.21 

0.845 
Range 38 – 56 38 – 65 

Discharge 

No 3 (60.0%) 23 (65.7%) 

0.514 Bloody 1 (20.0%) 10 (28.6%) 

Yellowish 1 (20.0%) 2 (5.7%) 

Pain 
No 3 (60.0%) 25 (71.4%) 

0.602 
Yes 2 (40.0%) 10 (28.6%) 

Lump 
No 4 (80.0%) 9 (25.7%) 

0.015 
Yes 1 (20.0%) 26 (74.3%) 

Position 
Right 1 (20.0%) 24 (68.6%) 

0.036 
Left 4 (80.0%) 11 (31.4%) 

Family history 
Negative 5 (100.0%) 9 (25.7%) 

0.003 
Positive 0 (0.0%) 26 (74.3%) 
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     There was no statistically significant 

difference between benign and malignant 

histopathology regarding site of mass and 

width of the mass. While there was 

statistically significant difference 

according to echogencity, length, shape 

margin and BIRADs of the masses (Table 

4). 

 

Table (4): Comparison between results by histopathology (benign and malignant) 

regarding breast lesions 

Results by 

histopathology 

Parameters 

Benign Malignant 

P-value 
No. = 5 No. = 35 

Site of mass 

Upper inner quadrant 

Upper inner quadrant 

1 (20.0%) 

3 (60.0 %) 

18 (51.4%) 

14 (40.0 %) 
0.154 

Axillary tail 0 (0.0%) 3 (8.6%) 

Left operative bed 1 (20.0%) 0 (0.0%) 

Echogencity  

of mass 

Hypoechoic 3 (60.0%) 35 (100.0%) 

0.013 
Isoechoic 1 (20.0%) 0 (0.0%) 

Mixed hyperehoic  

and hypoechoic 
1 (20.0%) 0 (0.0%) 

Width (mm) 
Median (IQR) 15.2 (13 – 21) 24.5 (18 – 28) 

0.105 
Range 7 – 35 14 – 50 

Length (mm) 
Median (IQR) 7 (5 – 12.4) 17.4 (13.5 – 19.5) 

0.006 
Range 4 – 17 12 – 40 

Shape 
Oval 1 (20.0%) 30 (85.7%) 

0.001 
Round 4 (80.0%) 5 (14.3%) 

Margin 
Ill defined 1 (20.0%) 30 (85.7%) 

0.001 
Well defined 4 (80.0%) 5 (14.3%) 

BIRADs 

III 2 (40.0%) 0 (0.0%) 

0.000 
IV a 2 (40.0%) 0 (0.0%) 

IV b 0 (0.0%) 14 (40.0%) 

IV c 1 (20.0%) 21 (60.0%) 

 

     All malignancies proved by 

histopatholoy are seen by ultrasound, 

while only 60 % of benign lesions proved 

by histopathology are seen by ultrasound 

(Table 5). 

 

Table (5): Comparison between results by histopathology (benign and malignant) 

regarding results by US 

Results by histopathology 

Final results by U/S 

Benign Malignant 
P-value 

No. = 5 No. = 35 

Benign 

Malignant 

3 (60.0%) 0 (0.0%) 
0.001 

2 (40.0%) 35 (100.0%) 
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     There was no statistically significant 

difference between benign and malignant 

US regarding site of mass, echognecity, 

width and length. While there was 

statistically significant difference 

according shape, margin and BIRADs 

(Table 6). 

 

Table (6): Comparison between results by US (benign and malignant) regarding the 

breast lesions 

Results by U/S 

Breast Lesions 

Benign Malignant 
P-value 

No. = 3 No. = 37 

Site of mass 

Upper inner quadrant 

Upper outer quadrant 

0 (0.0%) 

3 (100 %) 

19 (51.4%) 

14 (37.8%) 
0.248 

Axillary tail 0 (0.0%) 3 (8.1%) 

Left operative bed 0 (0.0%) 1 (2.7%) 

Echogencity  

of mass 

Hypoechoic 2 (66.7%) 36 (97.3%) 

0.146 
Isoechoic 1 (33.3%) 0 (0.0%) 

Mixed hyperehoic  

and  hypoechoic 
0 (0.0%) 1 (2.7%) 

Width (mm) 
Median (IQR) 15.2 (13 – 35) 24.5 (18 – 27.5) 

0.395 
Range 13 – 35 7 – 50 

Length (mm) 
Median (IQR) 12.4 (4 – 17) 17 (13.5 – 19) 

0.104 
Range 4 – 17 5 – 40 

Shape 
Oval 0 (0.0%) 31 (83.8%) 

0.009 
Round 3 (100.0%) 6 (16.2%) 

Margin 
Ill defined 0 (0.0%) 31 (83.8%) 

0.009 
Well defined 3 (100.0%) 6 (16.2%) 

BIRADs 

III 2 (66.7%) 0 (0.0%) 

˂`0.001 
IV a 1 (33.3%) 1 (2.7%) 

IV b 0 (0.0%) 14 (37.8%) 

IV c 0 (0.0%) 22 (59.5%) 

 

     The true positive, true negative, false 

positive and false negative values, 

sensitivity, specificity, positive predictive 

value, negative predictive value and 

accuracy (Table 7). 

 

Table (7): Results of ultrasound 

 TP TN FP FN Sensitivity Specificity PPV NPV Accuracy 

Results 

by U/S 
35 3 2 0 100.0% 60.0% 94.6% 100.0% 0.950 
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     The total number of the patients in the 

study and the percentage of them in 

groups according to the results seen by 

ultrasound (benign or malignant), results 

by histopathology (benign or malignant) 

and all histopathological results of the all 

patients (Table 8). 

 

Table (8): Descriptive data of the results 

Results Total no.=40 

Results by U/S 
Benign 3 (7.5%) 

Malignant 37 (92.5%) 

Results by 

histopathology 

Benign 5 (12.5%) 

Malignant 35 (87.5%) 

Histopathological 

results 

Invasive ductal carcinoma 10 (25.0%) 

Invasive lobular carcinoma 9 (22.5%) 

Invasive mammary carcinoma 4 (10.0%) 

Solid ductal carcinoma in situ. 2 (5.0%) 

Ductal carcinoma tubular variant 2 (5.0%) 

Invasive breast carcinoma tubule lobular 3 (7.5%) 

Intraductal papilloma 1 (2.5%) 

Benign fibroadenomatosis 3 (7.5%) 

Fat necrosis with benign proliferative lesion 1 (2.5%) 

Liposarcoma 1 (2.5%) 

Mixed tubular and lobular carcinoma 2 (5.0%) 

Invasive terminal duct / lobular carcinoma 2 (5.0%) 

 

     Invasive ductal carcinoma has penetrated through the duct wall into stroma (Figure 1). 

 

Figure (1): Invasive ductal carcinoma 

 

 

 

 

 

 

     Intraductal papilloma with benign 

proliferation of the intraductal epithelial 

cells, fibrovascular cores and underlying 

myoepithelial cells (Figure 2). 
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Figure (2): Intraductal papillom 

 

     Invasive lobular carcinoma with 

lobular neoplasia, intracellular mucin 

pushing the nucleus to one side created 

the characteristic signet ring morphology 

(Figure 3). 

 

Figure (3): Invasive lobular carcinoma 

 

DISCUSSION 

     The patient’s age in our study ranged 

between 38 and 65 years with a mean of 

47 years (±SD 9). 

     The study included 25 patients (62.5%) 

were right sided breast lesions which were 

more common than left sided lesions that 

included 15 patients (37.5%). which was  

similar to results of Yasemin and Mehmet 

(2019) in which right sided lesions include 

268 patients (%56.8) that was more 

common than left sided lesions that 

include 204 patients(43.2%). 

     In our study the most frequent location 

of the masses was breast upper inner 

quadrant 47.5% of cases, while 42.5% of 

cases located at upper outer quadrant of 

the breast. The other locations were 

respectively axillary tail with a rate of 

7.5% and operative bed region with a rate 

of  2.5%. 

     Yeniçeri et al (2015) showed that the 

most frequent location of the masses was 

breast upper outer quadrant (49.5%) and 

others were upper inner quadrant with a 

rate of 18.4%, lower inner quadrant with 

8.7%, lower outer quadrant with 18.4% 

and retroareolar region with 4.9%. 

     As regards the BIRADS (breast 

imaging reporting and data systems) of 

each lesion, our study included 5.0% of 

patients of BIRADS III, 5.0% of BIRADS 

Iva, 35.0% of BIRADS IV b, and 55.0% 

of BIRADS IVc. Yeniçeri et al. (2015) 

showed that 42% were classified as 

BIRADS III, 19% as BIRADS IV, and 

39% as BIRADS V. Yasemin and Mehmet 
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(2019) showed that BI-RADS III was 

71.6% and, BI-RADS IV were 28.4%.  

     According to family history, our study 

included 65.0 % of positive family 

history; while Yasemin and Mehmet 

(2019) showed that the percentage was 

lower than our study, i.e. 12%.  

     Our results yielded a high sensitivity of 

100 % with 60 % specificity, and a PPV 

and NPV, of 94.6 %, 100 %, respectively 

with 95 % accuracy. Our results with US-

guided core biopsy were similar to those 

in other reported series in which 

sensitivity ranged from 90% to 100 % 

according to Ahmed and Kadhim (2016). 

     With results seen by Yasemin and 

Mehmet (2019) showed different 

percentage due to the large number of 

cases. Ahmed and Kadhim (2016) showed 

that the sensitivity of core biopsy was 

94.64%, specificity was 91.30% and 

accuracy rate was 94.87%. Yasemin and 

Mehmet (2019) showed that the sensitivity 

was 95.4% with 100% specificity, and a 

PPV, NPV, and diagnostic accuracy of 

100%, 96.1%, and 98.9%, respectively. 

CONCLUSION 

     Tru-cut biopsy was an accurate 

diagnostic tool of suspicious breast 

masses with a high diagnostic accuracy of 

95 %. It was a preferable procedure for 

the diagnosis of breast lesions prior to 

operation rendering to its low cost, high 

accuracy, minimal complications, safe and 

short time procedure. 
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دور نتائج الموجات فوق الصوتية والبيانات النسيجية 
المرضية من خزعة الهدنة الموجهة بالموجات فوق الصوتية  

 في تشخيص كتل الثدي المشبوهة 
،  الباقي ، محمود قدري الجندي، محمد صلاح الدين عبدالعليمد  محمود محمد أحمد عب

 أسامة مصطفي مصطفي 

 جامعة الأزهر  ،، كلية الطباأقسام الأشعة التشخيصية والباثولوجي

  drmahmoud184@gmail.comالبريد الإلكترونى: 

تعتبرررررو ات الرررررلص اتةرررررال ات ررررراتلأو ي ررررر  ات ررررر   ا  ا  ا  تررررر   ررررر   خلفيةةةةةة البحةةةةة :

 .تشخلأص أ رام ات  ي لاسلأ ل ين  إستك لل اتةحص بلت لمالوام

هرررا تملأرررلأك مررر   وةرررلوق ات الرررلص  رررال ات ررراتلأو ي ررر  ات ررر ي  ررر   الهةةةدن مةةةن البحةةة :

تشررررخلأص الا رام ات بكرررروق  اتتنبررررس بررررل  رام اتورررروهل لأو اتخبلأ ررررو  ت لألأ هررررل يرررر  الا رام 

اتح لأررر ق و رررل تاررر    راسرررتنل ي ررر  اتتوولأررر  ي ررر  أه لأرررو يلأنررر  ات ررر ي  بررر  ات وا رررو  ررر  

ات وا لأررررو  و  تشررررخلأص سرررروهلو ات رررر ي  اتترررر  توررررلي  ي رررر    ررررل ق وةررررلوق اتع  لأررررلص 

اتتشررررخلأص ات بكررررو  ررررس ي اترررر   تررررلال ا يرررر   رررر  اتعرررر   يرررر  اتتشررررخلأص ات ترررر  و 

ت  ررررروذ  بعررررر  مترررررا  مرررررام ب  لبمرررررو ارتبرررررله اتنترررررلال اتنورررررلأ لأو ات و رررررلأو ت خ يرررررو 

ات الاررررو بل اررررع  اتت ة  ا لأرررر  مررررو ت ررررا ات ع امررررلص  اتنتررررلال اتترررر  تررررك اتح ررررال ي لأاررررل 

 .م  ات اللص  ال ات اتلأو

مو يررررو  عررررل لأ  مرررر  ارررركل ي  40تيرررر نه هرررر   ات راسررررو  المريضةةةةار واةةةةر  البحةةةة :

مخت ةررررو بلت رررر ي  اتترررر  تتوورررر  معم اررررل  رررر   لررررا  تررررارم أ  إ رررروا اص مرررر  اتح  ررررو 

بللا رررررل و إترررررى أترررررك ات ررررر  ج   ررررر  ترررررك  ح رررررا  بلت الرررررلص  رررررال ات ررررراتلأو  أارررررعو 

الا تبرررلراص  ات رررلمالوام  ررر   ورررك ا ارررعو ب وتشرررةى اتحورررلأ  ات رررلمع  .و رررل ترررك إلرررواو

  مررررو اتتشخلأ ررررلأو ب و مررررو ما رررر ق.  ت رررره ي  لأررررو أ رررر  اتعلأنررررو بشررررك  منا رررر  ولمرررر

.  ترررك توررر لأ  وررر  مررر  اتنترررلال اة  لبلأرررو  اتوررر بلأو ت  لأرررو موايرررلق أي ررر  معرررل لأو اتتعمرررلأك

 .ات تغلأواص 

mailto:drmahmoud184@gmail.com
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٪  تررررلال محرررر  ق ج  اتملأ ررررو 60٪ مررررو 100هنررررلا  ولسررررلأو يلتلأررررو بنورررربو  نتةةةةالب البحةةةة :

ج م ررررل ٪ ي ررررى اتترررراات 100٪  94.6تملأ ررررو اتتنبس ررررو اتورررر بلأو ي رررر  ا اتتنبس ررررو الا  لبلأررررو  

 عنرررر  أو   يررررو اتعلأنررررو ات الاررررو بل اررررعو اتت ة  ا لأررررو تررررا و تشررررخلأص سرررروهلو ات رررر ي 

 .ب رلو يلتلأو م  ات مو

  يررررو اتعلأنررررو ات الاررررو بل اررررعو اتت ة  ا لأررررو هرررر  أ اق تشررررخلأص   لأمررررو تكترررر   الإسةةةةتنتا :

٪ لأرررو ترررا و أ وررر و ول لأرررو 95 رررلأو يلتلأرررو ت ررر  إترررى   رررو تشخلأات ررر ي ات شرررتب  بارررل مرررو 

لالررررواو تملأررررلأك  وررررلأ   هررررحلأء. ترررر تا  اررررا إلررررواو م ررررلت  تتشررررخلأص وترررر  ات رررر ي  برررر  

ج تع  لأرررررو م رررررل   ع ارررررل مخةيرررررو اتتك ةررررروج    رررررو يلتلأررررروج  أ  رررررى ات يرررررليةلص إلرررررواو ا

 . إلواواص آمنو    لأوق ات  ق

 ررررو ج   يررررو اتا  ات رررراتلأو ج ات الررررلص  ررررالوترررر  ات رررر   ات شررررتب  باررررل :الكلمةةةةار الدالةةةةة

 .ات الاو بلت اللص  ال ات اتلأوج تملألأك ا  و و ات و لأو


