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ABSTRACT 

Background: Breast cancer remains one of the leading causes of death in women over the age of 40 years. 

Breast cancer screening is used to identify women with asymptomatic cancer with the goal of enabling 

women to undergo less invasive treatments that lead to better outcomes, ideally at earlier stages, and before 

the cancer progresses. 

Objective: To evaluate the additional value of Elastography as complementary to conventional US in breast 

masses found on screening US. 

Patients and methods: The study was performed prospectively between April 2020 and October 2020 at 

Elsayed Galal University Hospital in 35 consecutive female patients with 39 breast lesions who met all 

inclusion criteria and no exclusion criteria. 

Results: This study included 35 female patients (with 39 breast lesions). Their ages ranged from 16 to 68 

years old with mean age 46 ± 12.7 (mean ± SD). In this study, 8 /39 (20.5 %) cases were almost fatty (ACR 

“a”) in which 6/6 cases were malignant & 24/39 (61.5%) with scattered area of fibro-glandular tissue (ACR 

“b”) in which 8/24 cases were malignant and 7/39 (17.9 %) cases were heterogeneously dense breasts (ACR 

“c”) in which 3/7 cases were malignant. Lesions that scored 1, 2, and 3 were considered benign 24/39(61.5 

%) cases, whereas lesions that scored 4 and 5 15/39 (38.5%) cases, were considered malignant. When 

considering lesions with strain ratio less than 3.0 as benign and lesions with strain ratio more than or equal 

3.0 as malignant, 15/39 (38.5) lesions were benign, 24/39 (61.5 %) were malignant by strain ratio. 

Conclusion: US Elastography provides useful information about distinguishing benign and malignant 

lesions. Thus, consideration of lesion stiffness could increase positive predictive values and reduce 

unnecessary benign biopsies. 

Keyowrds: Breast elastography, breast masses, screening ultrasound. 

 

INTRODUCTION 

     Whole-breast ultrasound (US) has been 

suggested to supplement mammography 

screening of women with dense breasts 

because of its improved ability to detect 

cancer in dense breast tissue, lack of 

associated ionizing radiation exposure, 

and its wide availability. Breast US is 

used primarily in the diagnostic setting to 

evaluate specific findings identified by 

physical examination or mammography. It 

is less widely used as a screening test in 

women who are at high risk for 

developing breast cancer and cannot 
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tolerate a magnetic resonance imaging 

(MRI) and to date is infrequently used to 

screen women at on average risk (Scheel 

et al., 2015). 

     Although mammography remains the 

reference standard for breast cancer 

detection in women with dense breasts, 

sensitivity of mammography may 

decrease to as low as 30%–48% because 

non calcified breast cancers are often 

obscured by the surrounding and 

overlying dense parenchyma (Drukteinis 

et al., 2013). 

     Breast US Elastography has been used 

as a method for imaging tissue stiffness to 

improve diagnostic confidence and 

increase the specificity of US 

interpretation (Comstock, 2011). 

     Strain elastography (SE) produces an 

image based on displacement of the tissue 

from an external manual compression of 

the transducer. Because it is difficult to 

measure the amount of the force or stress 

during compression, the absolute elasticity 

cannot be calculated (Berg et al., 2012), 

and the amount of lesion deformation can 

be depicted only as a ratio to that of 

normal tissues and displayed in relative 

terms by gray scale or color (Comstock, 

2011). 

     The SE features that were studied thus 

for include both quantitative, i.e., mean 

and maximum elasticity, lesion-to -fat 

elasticity ratio, size ratio to B-mode 

imaging and qualitative assessment, i.e., 

color assessment of maximum elasticity 

and homogeneity of elasticity in the mass 

or surrounding tissue, and several studies 

have shown that these elastography 

features can improve the specificity of B-

mode US without loss of sensitivity (Berg 

et al., 2012). 

     Category 4a masses to category 3, and 

a red color or stiffness greater than 160 

kPa were sufficient criteria to upgrade BI-

RADS category 3 masses to category 4a. 

However, those criteria were set for breast 

masses detected at diagnostic US. 

Different guidelines may be needed for 

screening US-detected breast masses 

because most breast masses detected at 

screening US are small in size and 

relatively soft (Mahoney et al., 2012). 

     Multiple studies evaluating the 

possible role of SE in improving the 

accuracy of breast US have reported that 

breast Elastography is useful for 

differentiating benign from malignant 

breast lesions and could potentially reduce 

unnecessary biopsies (Athanasiou et al., 

2010). 

     The aim of this study was to evaluate 

the additional value of Elastography as 

complementary to conventional US in 

breast masses found on screening US. 

PATIENTS AND METHODS 

     The study was performed prospectively 

between April 2020 and October 2020 at 

El-Sayed Galal University Hospital in 35 

consecutive female patients with 39 breast 

lesions who met all inclusion criteria and 

no exclusion criteria. 

The inclusion criteria were as follows: 

(1) Positive ultrasound and/or 

mammography findings of breast masses, 

(2) Available histopathologic diagnosis 

(tru-cut needle biopsy or surgery). The 

local ethics committee approved the 

prospective design of the study and 

written informed consent was collected 

from all patients who were included in the 

study. 
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On the other hand, exclusion criteria 

were as follows: (1) Lack of consent to 

enter the study, (2) Presence of lesions 

smaller than 4 mm or greater than 5 cm, 

(3) Presence of mastalgia or breast edema, 

(4) Purely cystic lesions on conventional 

ultrasound examination or (5) Superficial 

(<5 mm deep to the skin surface), and 

cutaneous lesions.  

     Ultrasound Elastography was 

performed following breast ultrasound 

(+/- mammography) to differentiate 

benign from malignant masses. Data such 

as age, number of masses, BI-RADS 

category, and the longest dimension (cm) 

were also noted. 

Conventional ultrasound examination: 

     All patients were examined with B-

mode ultrasound using a high-end 

ultrasound system (Toshiba APLIO 500) 

included a multi-frequency linear probe 

operating at 6 to 13 MHz. The scanning 

protocol included transverse and 

longitudinal real-time imaging of masses 

of concern. A split-screen imaging mode 

was used for conventional US and US 

elastography so as to obtain identical 

images optimal for accurate application 

for region of interest (ROI) and strain 

ratio (SR) measurement later on. 

     On B-mode ultrasonography, lesions 

were evaluated regarding, shape, 

boundary, orientation, margin, 

echopattern, and posterior acoustic 

features, presence of calcifications and 

surrounding tissue as well as the other 

features of the masses. Lesions were 

classified according to the American 

College of Radiology Breast Imaging 

Reporting and Data System (BI-RADS) 

classification as follows: category 2 

lesions were classified as benign; category 

3 as probably benign; category 4 as 

suspicious for malignancy; category 5 as 

highly suggestive of malignancy and 

category 6 lesions were pathologically 

proven to be malignant. BI-RADS 

category 4 lesions were further grouped 

into BI-RADS category 4a, 4b, and 4c 

(D’Orsi et al., 2013). 

     Ovoid, well-circumscribed, hypoechoic 

masses that had a parallel orientation to 

the skin were categorized as BI-RADS 

category 3. The patients who had at least 

one suspicious finding for malignancy, 

such as irregular contour, microlobulation, 

angulation, vertical orientation to the skin, 

posterior acoustic shadowing, echogenic 

halo, or abnormal findings in the 

surrounding tissue were categorized as BI-

RADS category 4 (moderately suspicious 

for malignancy) and 5 (strongly 

suspicious for malignancy). The masses 

that demonstrated at least three suspicious 

findings for malignancy were classified as 

BI-RADS category 5. Lesions that could 

not be categorized as BI-RADS category 3 

or 5 were included in BI-RADS category 

4 (Costantini et al., 2010). BI-RADS 

category 3 and 4a lesions were considered 

as benign, and BI-RADS category 4b, 4c, 

and 5 lesions were considered as 

malignant. These data were compared 

with histopathological findings to 

calculate sensitivity, specificity, positive 

and negative predictive values, and 

accuracy. 

Ultrasound elastography: 

     All patients were examined with 

ultrasound elastography. 

Sonoelastographic images were obtained 

by placing the transducer with coupling 

gel on the skin and then the considered 

mass is focused upon. 
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     After activating the sonoelastographic 

function, images were obtained by 

applying repeated compression and 

decompression in a sustained frequency. 

Color coding is superimposed on the 

translucent B-mode images. To get a 

correct sonoelastographic map, the 

process was repeated until a stable image 

was obtained. The sonoelastographic 

images were obtained in a 256-color scale 

ranging from red to blue. The softest 

component of the lesion was depicted in 

red, showing the greatest strain, whereas 

the hardest component with no strain was 

depicted in blue; green indicated 

intermediate elasticity. We selected an 

image obtained in the early phase of 

compression because these images 

provide the best contrast according to Itoh 

et al., (2010). 

     In the qualitative (color coded) 

evaluation of the sonoelastographic 

images, lesion classification was 

performed on the basis of a 5-point 

scoring method (Tsukuba scoring system) 

proposed by Itoh et al., (2010). 

     In the semiquantitative evaluation of 

the sonoelastographic images, the strain 

indices of the lesions were calculated. For 

each case, normal-appearing breast region 

approximately at the same level of the 

concerned lesion was elicited as an 

internal reference (channel 1) and the 

region of interest including the lesion was 

selected as (channel 2), to correctly 

determine the difference in hardness of the 

lesion compared with the surrounding 

normal area. The strain ratio was 

automatically obtained as the strain 

measured via channel 1/ the strain 

measured via channel 2 ratio. 

 

Diagnostic criteria: 

     All breast lesions included in the study 

were classified as benign or malignant 

according to histopathologic findings. 

Histopathologic diagnoses of surgical 

specimens or biopsy specimens were 

obtained. A US-guided core-needle biopsy 

was performed with a Tru-Cut biopsy 

needle (Bard Biopsy Systems, Tempe, 

AZ) in patients with BI-RADS category 4 

and 5 lesions within a week of the 

radiologic assessment by an interventional 

radiologist blinded to the US and RTE 

findings. Core biopsies were performed in 

patients with BI-RADS category due to 

the clinician’s or patients’ request. The 

patient was informed of possible risks 

associated with the lesion, and follow-up 

was recommended. Histopathologic 

diagnoses of BIRADS II lesions were 

served as reference standards. Diagnoses 

from elasticity scoring and the strain ratios 

were compared with the reference 

standards. 

Statistical analysis: 

     Breast lesions were classified as 

malignant or benign, and RTE findings 

were compared. The variables were 

expressed as means with standard 

deviations, minimum and maximum 

values. A receiver operating characteristic 

curve was performed to obtain an optimal 

cut-off value of the strain ratio. Diagnostic 

test values (sensitivity, specificity, 

positive predictive value, negative 

predictive value, accuracy) with 

respective 95% confidential intervals were 

calculated. A p value <0.05 was 

considered significant, and analysis was 

bidirectional.
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RESULTS 

 

     Thirty-five female patients (with 39 

breast lesions) were included in this study. 

Their age ranged from 16 to 68 years old 

with mean age 46 ± 12.7 (mean ± SD) 

(Table 1). 

 

Table (1): Age distribution of the patient participating in the study 

Age Years 

Minimum  16 

Maximum  68 

Mean+SD  46+12.7 
 

Pathological Diagnoses: Breast lesions 

were diagnosed histologically by means of 

radical surgery, excisional or true cut 

biopsy for 20 cases (17 malignant lesions 

and 3 benign), In 19 benign looking 

lesions follow up was done after 6 months 

to ensure their stationary course and 

benignity. The final pathologic diagnoses 

including the total number of benign and 

malignant lesions (Table 2). 
 

Table (2): Final pathological diagnoses 

Percentage Number Pathology 

56.4% 22 Benign  

43.6% 17 Malignant 
 

Benign lesions: according to sonographer 

picture ± mammography and follow up 

except 3 cases (intraductal papillomatosis 

and fibroadenoma). Malignant lesions: 

according to histo-pathological results 

(Table 3). 
 

Table (3): Final diagnoses of benign breast lesions and malignant breast lesions 

according to sonogram appearance, follow up and 3 cases proved by 

histopathology 

Variables  
Number 

& percentage 

Final pathologic 

diagnosis of benign 

breast lesion 

Fibro adenoma 16 (72.7%) 

Hamartoma 2 (9.1%) 

Intraductal papillomatosis 3 (13.6%) 

Lipoma 1 (4.5%) 

Final pathologic 

diagnosis of 

malignant breast 

lesion 

 

Invasive intraductal carcinoma 8 (47%) 

Invasive lobular carcinoma 5 (29.4%) 

Invasive breast carcinoma ( non otherwise 

specified) 
2 (11.8 %) 

Follicle center cell lymphoma 1 (5.9%) 

Chondrosarcoma 1 (5.9%) 
 

Four cases (10 %) were diagnosed by 

Qualitative Elastography as benign which 

were diagnosed malignant by 

ultrasonography. After follow up and 

revising the pathological result, two cases 

were malignant (invasive lobular 

carcinoma and invasive intraductal 

carcinoma). Two cases were benign 
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(intraductal papilloma and fiboadenoma) (Table 4). 

Table (4): Correlation of US BIRADS with Qualitative Elastography 

US BIRADS *Qualitative cross tabulation 
Qualitative 

Total 
B M 

US BIRADS 

B 

Count 20 0 20 

% within US BIRADS 100.0% 0.0% 100.0% 

% within qualitative 91.6% 8.3 0% 100 % 

% of Total 90. 9 % 0.0 % 90.9 % 

M 

Count 4 15 19 

% within US BIRADS 10.5 % 89.5 % 100.0% 

% within qualitative  21% 79.0% 100 % 

% of Total 21 % 79 % 100 % 

 Total 

Count 24 15 39 

% within US BIRADS 61.5% 38.6 % 100.0% 

% within qualitative 61.5% 38.4% 100.0% 

% of Total 56.4% 43.5% 100.0% 
The calculated P-value was <0.001. 

 

Four cases (10%) diagnosed by 

qualitative elastography as benign which 

are diagnosed malignant by 

ultrasonography. After follow up and 

revising the pathological result. Two cases 

were malignant (invasive lobular 

carcinoma and invasive intraductal 

carcinoma) (Table 5). 

 

Table (5): Correlation of US BIRADS with Quantitative Elastography 

US BIRADS Qualitative cross tabulation 
Qualitative 

Total 
B M 

US BIRADS 

B 

Count 20 0 20 

% within US BIRADS 100.0% 0.0% 100.0% 

% within quantitative 91.6% 8.3 0% 100 % 

% of Total 90. 9 % 0.0 % 90.9 % 

M 

Count 4 15 19 

% within US BIRADS 10.5 % 89.5 % 100.0% 

% within quantitative  21% 79.0% 100 % 

% of Total 21 % 79 % 100 % 

 Total 

Count 24 15 39 

% within US BIRADS 61.5% 38.6 % 100.0% 

% within quantitative 61.5% 38.4% 100.0% 

% of Total 56.4% 43.5% 100.0% 
The calculated P-value was 0.596. 

 

     After revising pathology results of the 

24 cases diagnosed as benign by 

Ultrasound elastography, 22 /24(91.7%) 

were benign (true negative) by pathology 

and 2/24 (8.3 %) were malignant by 

pathology (false negative). After revising 

pathology results of the 15 cases 

diagnosed as malignant by Ultrasound 

elastography, 15/15 (100 %) lesions 

confirmed to be malignant by pathology 

(true positive) and 0/15 (0 %) lesion were 

proved to be benign by pathology (false 

positive). The calculated sensitivity of 

combined elastography was 91.7%, 

specify was 100%, PPV and NPV were 
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100% and 91.7% respectively, and the total accuracy was 94.5% (Table 6). 

Table (6): Correlation of combined Elastography and pathology 

Elastography. number * Pathology Cross 

tabulation 

Pathology 
Total 

B M 

Elastography. 

number 

B 

Count 22 2 24 

% within Elastography.n 91. 6 % 8.4% 100.0% 

% within Pathology1 91.6 % 8.4% 100 % 

% of Total 56.4 % 5 % 61.5 % 

M 

Count 0 15 15 

% within Elastography.n 0 % 100 % 100.0% 

% within Pathology1 0 % 100 % 100 % 

% of Total 0 % 38.4% 38 .4 % 

Total 

Count 22 17 39 

% within Elastography.n 91.6 % 8.4 % 100.0% 

% within Pathology 100.0% 100.0% 100.0% 

% of Total 56.5 % 43.5% 100.0% 

 

Fig. (1): Female patient 55y old , on US it was BIRADs IVc ,on Qulitative 

elasotography it was E2 while on quangiative elasotography it was 4. On 

revising histopathology it was malignant lesion (invasive intraductal 

carcinoma). 
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Fig. (2): Female patient 56year old , on US it was BIRADS IV , on qualitative 

elastography it was E4 while on quantiative elasography it was 4.58.after 

revising the histopathology it was invasive duct carcinoma. 

     The Histopathological part of the study was done at El-Sayed Galal University Hospital 

by Pro. Dr. Ibrahim Hassan 

 

DISCUSSION 

     This study included 35 female patients 

(with 39 breast lesions), their ages ranged 

from 16 to 68 years old with mean age 46 

± 12.7 (mean ± SD). 

     All patients underwent diagnostic 

Ultrasound and Elastography 

(Quantitative & Qualitative) 

     In this study, 20.5% cases were almost 

fatty (ACR “a”) in which 6/6 cases were 

malignant and 61.5% with scattered area 

of fibro-glandular tissue (ACR “b”) in 

which 8/24 cases were malignant and 

(17.9 % cases) were heterogeneously 

dense breasts(ACR “c”) in which 3/7 

cases were malignant. 

     Ultrasound findings considered (51.2% 

cases) listed as BIRADS II, III (benign 

lesions) and (48.7% listed) as BIRADS 

IV, V (malignant lesions). 

     Qualitative Elastography, lesions that 

scored 1, 2, and 3 were considered benign 

(61.5% cases), whereas lesions that scored 

4 and 5 (38.5% cases), were considered 

malignant. 

     Quantitative Elastography findings in 

this study, When considering lesions with 

strain ratio less than 3.0 as benign and 

lesions with strain ratio more than or 

equal 3.0 as malignant, (38.5% lesions) 

were benign, (61.5%) were malignant by 

strain ratio. 

     Ultrasound considered (51.3%) cases 

as benign lesions while (48.7%) case as 

malignant lesion, while Qualitative 

Elastography considered (61.5%) cases as 

benign lesions, (38.5 %) cases were 

considered malignant. 
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     Qualitative/ qualitative Elastography 

confirmed (78.9%) of the US diagnosed 

malignant lesions, while (10.5% cases) 

were falsely diagnosed malignant with US 

which are proved benign by qualitative/ 

qualitative Elastography and 

histopathology. It falsely characterized 2 

of the detected masses as benign, which 

proved malignant by the US and 

histopathology. 

     Elkharbotly and Farouk (2015) stated 

that the degree of lack of the strain of a 

focal lesion in breast Elastography is an 

important finding which improves the 

diagnostic reliability of Sonography, 

increases specificity and allows better 

differentiation between benign and 

malignant focal findings, particularly in 

BI-RADS- 3 and 4 lesions. Therefore, the 

number of false-positive findings in breast 

diagnostics was reduced by using 

Elastography. 

     In this study, ultrasound falsely 

characterized 2 of the detected masses as 

malignant lesions, while proved to have 

benign characters by Elastography and 

was proved to be benign by pathology 

(intraductal papillomatosis and 

fibroadenoma). Thus, Elastography helps 

increase specificity and limits unnecessary 

biopsies. 

     Ko et al. (2013) stated that. by using 

Elastography, unnecessary biopsies could 

be eliminated. They retrospectively 

reviewed that 65% were benign and 35 % 

were malignant. When applying 

Elastography, 16.7% were determined to 

be falsely negative by Elastography. One 

of these lesions, which were initially 

classified as BI-RADS category 4b, was 

identified as ductal carcinoma in situ 

(DCIS), and the other which was 

classified as BIRADS category 5 was 

found to be IDC. By applying 

Elastography for downgrading BI-RADS 

category 4a lesions to category 3, 15 

unnecessary biopsies could have been 

eliminated from the 19 BI-RADS category 

4a lesions (79 %). For these patients, 

follow-up after 6 months would have been 

appropriate management. No cancerous 

lesions were missed. 

     Ultrasound classified 41% cases as 

BIRADS II, 10.3% cases as BIRADS III, 

33.3% cases as BIRADS IV and 15.4% 

cases as BIRADS V. Elastography 

changed the identified BIRADS category 

in 10% lesions. It upgraded 5% lesions 

and downgraded 5% lesions. Elastography 

decreased the number of BIRADS IV 

lesions from 33% to be 28% lesions and 

increased the number of BIRADS II 

lesions from 41% to be 46% lesions. 

     Yang et al. (2013) had done screening 

with Ultrasound and Elastography females 

coming for screening with ages ranging 

from 21 to 79 years old cases. 13.2% were 

malignant and 86.8% were benign. Of 

BIRADS category 4a masses, 65.5% were 

downgraded to category 3. 

     Combined ultrasound and Elastography 

89.4% lesions confirmed to be malignant 

by pathology (true positive) and 11.6 % 

lesions were proved to be benign by 

pathology (false positive). The calculated 

sensitivity of ultrasound was 100%, 

specify was 89.4%, PPV and NPV were 

89% and 100% respectively, the total 

accuracy was 94.5 %. On elastograph, 

61.5 % lesions were benign by strain ratio 

and 38.5% were malignant. After revising 

the pathology and follow up 15 lesions 

were true positives, 0 lesions were false 

positives, 2 lesions was false negative and 
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22 lesions were true negatives. 

Elastography strain ratio (Quanlitative) 

had a sensitivity of 88.2 %, specificity of 

100 %, PPV and NPV were 100 % and 88 

% respectively. The total accuracy was 

93.9%. 

     Ricci et al. (2017) in a study 

comparing the different Elastographic and 

conventional ultrasound in diagnostic 

work up of breast lesions showed that 

combined US and Elastography had a 

sensitivity of 95% and specify 70%. 

Elkharbotly and Farouk (2015) in a study 

evaluating the diagnostic yield of 

mammography, B-mode ultrasound (US), 

ultrasound elastography (UE) and color 

Doppler used alone or in combination for 

differentiating breast lesions. It showed 

that the combined use of US and UE 

provided better diagnostic yield. It showed 

sensitivity and specificity rates 83.3% and 

88.1%, respectively and NPV of 92.5% 

and accuracy rate for diagnosis of 

malignancy of 86.7%. 

     Lee et al. (2015), in a study to compare 

the role of elastography and conventional 

ultrasound in diagnostic work up of 

complex cystic and solid breast lesions, 

showed that combined US and 

Elastography had a sensitivity of 86.7% 

and specify 97.3%. 

     Ko et al. (2013), in a study evaluating 

the potential role of ultrasound 

elastography for the differential diagnosis 

of breast non-mass lesions, showed that 

combined US and Elastography had 

sensitivity 83.3% and specificity of 

68.2%. 

     In our study, it was found that a 

combined use of conventional US and 

elastography can provide a correct 

diagnosis as US can prevent the false 

negative impression when elastography 

was used alone; more sensitive (sensitivity 

100%). The elastography can prevent false 

positives impressions when US was used 

alone; more specific (specificity 100 %). 

CONCLUSION 
     US Elastography provides useful 

information about distinguishing benign 

and malignant lesions. Thus, consideration 

of lesion stiffness could increase positive 

predictive values and reduce unnecessary 

benign biopsies. 
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وسررررر خ  تة   ررررر     ررررر    و  رررررو  تعتبرررررو ات فوررررروت ةرررررف  ات رررررفت   خلفيةةةةةة ال حةةةةة  

ثرررعت تت رررفيو ، وعررروما ترررو تررررفم   رررو تمت ررر  ت رررت عي تررر  اتت فيوا  رررعوع  تخ وزيررر 

. وهرررر  سررررخخ  اوسررررت عاي و طررررل ترخررررر  ترررر  طررررو  اتت ررررفيو طب عرررر  ا ةرررروت اتثعي رررر 

و  يضررررو . هررررلا جتررررد ووجررررط عررررعي ووررررفم خ ررررو اتتعررررو  ت  ررررعو ، ة جرررر  يررررفةا خررررو 

، وي ررررر    ررررخفت  جفتةررررول ا ةرررروت ةرررر  ات رررر عات ات تررررد اتت ررررفيو   رررررول حصيرررر  اتر رررر  

 .ترفم  ج ج  اتثعت ة خ  فث ر 

ت رررفت   تعوةررر  اتة  ررر  ات ضررروة  تة رررول ات ووجررر   وت فوررروت ةرررف  ا الهةةةدن مةةةن ال حةةة  

 .تةر    رول اترةف ات برو تلأوحاي اتثعي  ات ر ة  تة  م  وحاي اتثع 

فتخرررر   39حوترررر    35تررررر ةرررر  محاسرررر  تة ع رررر  ت تعو رررر   المريضةةةةار واةةةةر  ال حةةةة  

ت تةرررر  ات ررر ع وررر   ووتعررر   اتثرررعت ةررر   عي ررر د طرررعتة تفحرررعا اترةرررف ات بررررو ترررلأوحاي

وترررم ع رررل  ،ج   اتر ررر  اتبرررو فتفو دترررم تةوحجررر  اترترررو ف  رترررو ف ة ررر  ا ج ررر ،اوزهرررو

جح رررررو    تت عيرررررع مطررررر  اترترررررو ف  وتر رررررب  تة رررررول ات ووجررررر   وت فوررررروت ةرررررف   محاسررررر 

 .ات فت  

، تواوحررررة آةرررر   وتثررررعتد 39تويضرررر   ترررر   35اسرررر   رررر خة هررررل  اتعح نتةةةةالب ال حةةةة  

، فوجررررة . وةرررر  هررررل  اتعحاسرررر 12.7±  46ع ررررو  سررررر    تفسرررر  68و  16 ع رررروحه   رررر   

و20.5  8/39 حررررووت خب ثرررر  و  6/6ح ررررن فوجررررة  ("ACR "a) ٪د حوترررر  مهر رررر  تةويبرررر 

 ("ACR "b) ٪د تررررر  تر ةررررر  تتررررررو وا تررررر  ا ج رررررج  ات عيررررر  اتخ ر ررررر 61.5  24/39

٪د حوتررررر   رررررعت فث رررررف  ةررررررل   رررررو 17.9  7/39حوتررررر  خب ثررررر  و  8/24ح رررررن فوجرررررة 

حررررووت خب ثرررر . ة  ررررو يتعخرررر   رتررررو ف  3/7ح ررررن فوجررررة  (”ACR “c) تتجرررروج 

 3و  2و  1عتبرررروت ا ةرررروت اتترررر  سررررجخة ، جتفوواة  اترفع رررر  ةرررر  هررررل  اتعحاسرررر الإت رررر
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 15/39 5و  4، ةررررر  حررررر    م ا ةررررروت اتتررررر  سرررررجخة ٪د61.5  24/39حرررررووت ح  رررررعا 

 رررررفيو ات ررررروم اتر ررررر  ةررررر  هرررررل  ٪د جعتبررررروت خب ثررررر . ة  رررررو يتعخررررر   رترررررو ف اتت38.5 

فآةرررروت ح  ررررعا  3.0، عرررررع اتريررررو ةرررر  ا ةرررروت أات ج ررررب  الإوخرررروم  طررررل ترررر  اتعحاسرررر 

 15/39، فوجررررة ا ةرررروت ف ب ثرررر  3.0خرررروم  فثررررو ترررر   و ت ررررووت وا ةرررروت أات ج ررررب  الإو

 .٪د فوجة ات ب ث   ر ب  الإوخوم 61.5  24/39د ح  عا ، 38.5 

ط ررررول ات ووجرررر   وت فورررروت ةررررف  ات ررررفت   يررررفةو تعخفترررروت تر ررررعا حررررف   الاسةةةةتنتا  

اتت   ررررن  رررر   ا ةرررروت ات   ررررعا وات ب ثرررر . وي ررررر  اتريررررو ةرررر  ت ررررخط ا ةرررر  زيرررروما اتةرررر م 

وا ةضررررل  م يررررتم  ،ترررر  ات نعرررروت ات   ررررعا   ررررو اتضررررووحي ميرررر  الإيجو  رررر  وات ررررع اتترب

 فت    رفع رررر  اتر ررررر  واتر رررر  ح ررررن  م اتر ررررر ط ررررول ات ووجرررر   وت فورررروت ةررررف  ات رررر

 . فثو مط  ت  اتر  

 ، ة   ات فووت ةف  ات فت  .ت فيو اتثعت، ترت ت اتثعت الكلمار الدالة 


