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A B S T R A C T 

The problem of breast cancer is very significant in the contemporary world, 

as it  represents one of the most common causes of death among women 

due to late diagnoses. Therefore, early diagnosis is necessary to improve the 

prognosis of the disease and select the optimal treatment. The main imaging 

technique used to diagnose breast cancer is mammography that detects even 

slight changes in tissues. However, its effectiveness decreases in women 

with dense breasts since it reduces the sensitivity of the test and increases 

the risk of missing certain abnormalities. In this case, ultrasonography is 

used as a complementary diagnostic technique to improve the results. 

Although clinical examination, imaging, and biopsy are standard practices 

used in all countries for breast cancer detection, the sequence of the 

procedures differs, especially concerning imaging techniques. Therefore, a 

comparison of the existing techniques was needed to develop a unified 

national program. Thus, a retrospective cross-sectional study was conducted 

on the records of 1150 female patients with an average age of 47 years, 

ranging between 15 and 65 who had been exposed to ultrasound and 

mammography in three Libyan medical centers during the year 2021.  

The records from three centers revealed that cases were referred to 

mammography units straightaway after self and  physical examination in 

713 cases (62%), while in 437 (38%) cases, patients were referred to 

physicians after ultrasound imaging. From the findings of the 

questionnaires, it was discovered that almost all mammography pictures 

taken were from Automatic Exposure Control (AEC), and the radiographers 

used dose-saving programs by manufacturers (99%). Nevertheless, the 

majority of the radiographers were not well-informed with regard to 

guidelines in performing the procedure; they just followed the instructions 

of the equipment manufacturers. There was also no data on how often the 

equipment was calibrated. Moreover, the quality management process 

involved was not well-documented since there were unanswered questions 

in all the questionnaires returned. This shows that there is a need for an 

evidence-based study in this particular topic to ensure accuracy and 

reliability. 
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Introduction 

Worldwide, breast cancer is regarded as the most common type of cancer in 

females, accounting for up to 23% of cancer cases (1). It is responsible for 10-18% 

of cancer- related mortalities, being the leading cause of death due to cancer in 

developed countries while occupying the third place in developing countries (1,3). 

Breast cancer cases are on the rise worldwide; however, there is some geographical 

variation in breast cancer incidence, ranging from that varies from very low cancer 

incidence, observed in Japan and many countries across Asia, Latin America, and 

Africa, to countries with a higher breast cancer incidence such as the United States, 

Western Europe, Northern Europe and Australia (1-,5). 

A Libyan study conducted in 2006 (6) provided evidence of an increasing trend in 

breast cancer in western Libya. This can be attributed to improvements in 

healthcare, especially with regard to diagnosis. According to Boder et al. (2011), 

the breast cancer incidence in Libya over a period of four years (2002 –2006) was 

18.9 per 100,000 females. Even though this figure is far less than what is seen in 

Europe or the US, there is a dire need for more advanced diagnostic techniques. 

This means that it is imperative to keep oneself abreast of the current trends in the 

diagnosis technologies and also the diagnostic criteria because, at the moment, it 

seems that the diagnostic criteria are heavily practitioner-dependent. Since there is 

no national system for regulating the diagnostic processes in all national cancer 

centers, this research aims to establish national mammographic criteria and a 

standardized diagnostic pathway to reduce the expected prevalence of breast 

cancer throughout Libya. On the other hand, mammography has not necessarily 

increased the frequency of early diagnosis. Some studies have indicated problems 

with early mammographic diagnosis of breast cancer before menopause. Other 

studies attempt to determine the variables that can make mammography a reliable 

and efficient diagnostic procedure. There are certain factors that can affect whether 

or not a woman undergoes mammogram screening regularly, including whether 

she lives in a rural area or an urban area, accessibility to mammography, 

geographical distance from the nearest mammography facility, age, ethnicity/race, 

and knowledge about the costs associated with mammograms, socioeconomic 

status (income), and education levels (7-13). 

  Screening Programs for Breast Cancer in Libya  

Due to the complex nature of this issue, some international health organizations 

prepare specific recommendations for the implementation of screening programs. 

At present, there are three major forms of breast cancer screening: 

mammography,clinical breast examination (CBE), and BSE with subsequent 

biopsy verification. Even though the resulting images from mammography are a 

well-known, recognized, and effective method for diagnosing breast cancer in the 

international context, some authors argue that this screening approach might prove 

inadequate for breast cancer reduction (14). The controversy regarding 

mammograms is broader than mere benefits; it involves negative consequences as 

well, such as those related to overdiagnosis. Overdiagnosis involves the detection 

of malignant tumors through screening which would never cause any symptoms or 

threat to women's lives if they had not been discovered during screening. This is a 

clear case of harm from screenings since the absence of markers to distinguish 
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between benign and threatening overdiagnoses implies that both types of cancers 

require treatment, exposing patients to unnecessary harm from treatments while 

deriving no benefit. In addition to false positive mammograms, which occur 

because of the differing levels of sensitivity and specificity in breast cancer 

identification (15, 16), there is a risk of encountering such an issue as an interval 

cancer, which occurs during the interval between a negative screening 

mammogram and the next scheduled screening round (19). Some researchers 

suggest that this type of cancer either has not been detected earlier or represents 

rapidly developing cancer. False-positive screening is a condition that leads to 

many women being exposed to biopsies and even having unnecessary 

lumpectomies (16, 17); moreover, a study suggests that women's psychological 

state deteriorates after receiving the results of the test (18). 

Research Objectives 
- Indicate the relevance of using the resulting images from mammography in order 

to diagnose a disease at an early stage.  
- Highlight the distinctive features of different diagnostic methods that are used in 
various medical diagnostic centers.  

-  Demonstrate the role played by public health education in raising awareness 
about breast cancer.  

- Identify clinical factors that may be overlooked by healthcare practitioners during 
care delivery. 

Methodology 

The methodology adopted for this study involved the use of a retrospective 
analysis of the data available from three national cancer centers in Libya (the 

National Institute for Cancer Treatment in Misurata, the Tumor Center of Sabratha, 
and the Sebha Medical Center). This included the examination of the records of 

cases treated in 2021 and the analysis of data obtained from two questionnaires 
administered to healthcare professionals in these three centers to examine the 
differences in protocols used at these three centers. Within this framework, the 

study concentrates on examining the correlation between the use of mammography 
as a primary diagnostic technique and the use of ultrasound as an alternative or 

complementary method for certain cases. 
The empirical approach was also applied in order to promote objectivity and 
reduce personal bias when making this evaluation. This was achieved through the 

distribution of questionnaires to various medical professionals, such as doctors, 
technicians, and heads of departments operating within these centers. 

Statistical Analysis 

The collected data from patient records and the results of the two questionnaires 

were statistically analyzed using the SPSS version 16.0 for Windows program. 

This computation was used to find the frequencies and distribution of breast cancer 

cases from three national medical centers (Misurata, Sabratha, and Sebha) within 

the year 2021. The focus was put on the number of cases under examination, 

thereby identifying the center that had the most patients and analyzing the possible 

reason(s). The output was applied for comparison purposes with other centers in 

terms of the sequence followed to make the right diagnosis. 
Data from questionnaires were to be analyzed qualitatively to find out what 

practices existed among the medical personnel and to analyze whether 
mammography devices can be adopted easily. However, it is unfortunate that no 
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inferential statistics could be done in this regard due to the observational nature of 
the questionnaires and collected data. 

Results and Discussion 
High-quality diagnostic practices are necessary for the early detection of cancers. 

Therefore, this study examined the diagnostic process for breast cancer among 
three medical facilities in Libya, namely Misurata, Sabratha, and Sebha. The study 
compared two different diagnostic practices that are used to detect breast cancer 

among women, namely Exam → Mammo and US → Mammo. Specifically, the 
study will focus on examining the rates of malignancies among the two diagnostic 

paths as well as among the different medical centers. 
For the purpose of this study, data was collected from three different medical 
facilities in Libya: 234 cases from Misurata (20%), 343 cases from Sabratha 

(29.8%), and 573 cases from Sebha (49.8%). Each case was categorized according 
to its diagnostic practice, namely Exam → Mammo or US → Mammo, and 

whether the final diagnosis was malignant or not. Statistical analysis involved 
determining the rates of malignancy of cases under either of the two diagnostic 
practices. To determine significant differences in malignancy rates, the chi-square 

test of independence was carried out for three comparisons, namely malignancy 
rate between the two practices and malignancy rates among the different medical 

facilities for the Exam → Mammo and US → Mammo practices (χ² = 63.86, p-
value = 1.3355e-15) and (χ² = 0.32, p-value = 0.85327), meaning that there are no 
significant differences in malignancy rates among all centers. 

Graphical visualizations were created to represent the detection rates of 
malignancy and the number of cases per center and pathway. 

  Case Distribution in 2021 
Observations of the distribution of cases across the three national centers in 2021.  
The data revealed the following, as summarized in Table 1 and visually 

represented in Figure (1): 
Table (1): Total Breast Cancer Cases by Medical Center (2021) 

Center (No)Total Cases (2021) 

Misurata  234 

Sabratha  343 

Sebha 573 

 
Figure (1): Total Breast Cancer Cases by Medical Center (2021) 
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The number of suspected cases at Misurata Cancer Center was 234. This can be 

considered normal given the size of the population in Misurata, taking into account 

that the cancer center was out of service during the first four months of the year. It 

should also be noted that the city of Misurata received patients from all parts of the 

country. 

The monthly distribution of suspected cases at Misurata revealed an increase in the 

number of cases, probably due to growing awareness regarding the availability of 

the center, as illustrated in Figure (2).  

Table 2: Monthly Breast Diagnoses in Misurata Cancer Center (2021) 

Month No of cases diagnoses 

January 0 

February 0 

March 0 

April 0 

May 11 

June 22 

July 15 

August 24 

September 30 

October 41 

November 44 

December 47 

This table represents a total of 234 diagnoses, which aligns with the Misurata data.  

 

 

Figure 2: Monthly Breast Diagnoses in Misurata Cancer Center (2021) 
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In addition to that, the number of suspicious cases were (573) at Sebha Medical 
Center, which is higher than that of Misurata (234) and Sabratha (343). This is 

because Sebha Medical Center operates all year round as illustrated in the table 
(3). In addition to that, breast cancer campaigns made a great difference since 273 

cases of breast cancer were diagnosed in the month of October only as illustrated 
in the figure (3) and this number is more than the total number of cases in Misurata 
for the whole year. This proves the great effect that both national and international 

campaigns can have in raising awareness about breast diseases, which has been 
demonstrated  by the research conducted by Fatima Alsharif et al. on the frequency 

of breast disease in Tripoli (26). 

Table (3) Monthly Breast Diagnoses in Sebha medical Center (2021) 

Month No of cases diagnoses 

January 23 

February 31 

March 19 

April 71 

May 52 

June 9 

July 27 

August 16 

September 22 

October 273 

November 11 

December 19 

 

Figure 3: Monthly Breast Diagnoses in Sebha medical Center (2021) 
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On the other hand, Sabratha Cancer Center diagnosed 343 cases as showen in 
Table (4). The monthly distribution in Sabratha showed fluctuations, and unlike 

Sebha, there was no increase in cases during October, as shown in Figure (4). 
Table (4) Monthly Breast Diagnoses in Sabratha Cancer Center (2021) 

Month No of cases diagnoses 

Jan 23 

Feb 19 

Mar 42 

Apr 27 

May 27 

Jun 37 

Jul 33 

Aug 31 

Sep 24 

Oct 22 

Nov 32 

Dec 26 

 

 

Figure (4) Monthly Breast Diagnoses in Sabratha cancer Center (2021) 
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after an external exam and in cases where mammography is done after the 

ultrasound. 
Table (5) differences in malignancies rate in all centers 

sum Sebha Sabratha Misurata Center 
1150 573(49.8%) 343(29.8%) 234(20%) (No) cases 

713(62%) 300(52.3%) 227(66.37%) 186(79.4%) Exam+Mammography 
294(41.2%) 127(42%) 93(40.9%) 74(39.78%) Malignant 

419(58.7%) 173(57.6%) 134(59.03%) 112(60.2%) Benign 
437(38%) 273(47.6%) 116(33.9%) 48(20.5%) US+Mammography 

357(81.6%) 214(78.3%) 109(93.9%) 34(70.8%) Malignant 
80(18.3%) 59(21.6%) 7(6.03%) 14(29.1%) Benign 

Between Centers for ‘Exam → Mammo’ Pathway 

No statistically significant differences between the centers in terms of malignancy 
rates for the ‘Exam → Mammo’ pathway were observed  (Chi2=0.32, p-
value=0.85327). This means that the ratio of patients who have been diagnosed as 

having malignant cancer using this pathway is fairly equal for all three centers—
Misurata, Sabratha, and Sebha. 

Between Centers for ‘US → Mammo’ Pathway 
However, the ‘US → Mammo’ pathway has yielded highly statistically significant 
differences between the centers regarding malignancy (Chi2=17.46, p-

value=1.6158e-04). 
Table (6) Malignancy Rates by Center and Pathway 

Center Exam -> Mammo Malignancy Rate US ->  Mammo Malignancy Rate 
Misurata 0.602 0.708 

Sabratha 0.590 0.940 
Sebha 0.577 0.784 

From Table (6), it can be seen that the highest malignancy ratio in the ‘US → 

Mammo’ pathway belongs to Sabratha, with a ratio of 0.940. This is significantly 

higher than the malignancy ratio in the ‘Exam → Mammo’ pathway of 0.590, as 

well as the ‘US → Mammo’ ratios of Misurata (0.708) and Sebha (0.784). The 

malignancy ratios of Misurata and Sebha in the ‘Exam → Mammo’ pathway are 

similar. 

 

Figure (5) (A)malignancy detection rate by diagnostic pathway 

(B)the volume of cases by diagnostic pathway  
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This graph demonstrates the number of cases for each pathway across the different 

centers. Sebha received the highest number of cases in total, but a relatively large 

proportion followed the 'US → Mammo' pathway. Misurata had a lower overall 

volume of cases, and fewer cases followed the 'US → Mammo' pathway than the 

'Exam → Mammo' pathway. An intermediate volume of cases was observed at the 

Sabratha Cancer Center; however, a notable number of cases followed both 

pathways. 

Discussion 

Regarding the outcome of the respondents, the study is based on a moderate-sized 

sample population, involving only three major national medical centers, which 

limits the generalizability of the research results. Unlike mammography, 

ultrasound procedures are operator-dependent, and hence different techniques 

could have an impact on diagnosis. In favor of the mammogram procedure, 

however, its low sensitivity rate when diagnosing dense breasts means that 

ultrasound should be added to the test. 

 It becomes clear that a considerable difference was noted between the two 

pathways 'Exam → Mammo' and 'US → Mammo' as shown in the literature, due to 

their specific role in breast cancer detection (1). The 'US → Mammo' pathway, in 

which ultrasound preceded mammography, resulted in a relatively high 

malignancy rate among certain centers, such as Sabratha. This trend was found 

because there were some reports showing that ultrasound was able to find more 

cancers among women with dense breast tissue compared to mammography (2,3). 

As already mentioned above, breast cancer patients in Libya tend to be younger, 

their average age being about 46 years old (4,5). 

The absence of statistical significance in the difference in malignancy rates 

between centers in the 'Exam → Mammo' pathway points towards the relatively 

equal use of this diagnostic pathway or similar patient populations selected for this 

pathway in the centers studied. Such a pattern may be related to the standardization 

of initial diagnostic tests or to  equal patient populations selected for external 

examination and mammography. The presence of a very significant difference in 

malignancy rates between centers in the 'US → Mammo' pathway reflects possible 

differences in clinical protocols used, patient selection criteria, or breast disease 

pathology at the centers. As seen from the data provided, a much higher 

malignancy rate of 0.940 at Sabratha in the 'US → Mammo' pathway might 

suggest a tendency for this center to employ this pathway for patients with high 

suspicion of cancer after an ultrasound test. This would translate into a higher pre-

test probability of malignancy being higher than at other centers. Differences in 

radiologist expertise, diagnostic ultrasound criteria, or the patient cases referred to 

this pathway may contribute to the differences in question (1). 

All specialists from each center suggested a diagnostic protocol of ultrasound and 

then mammography followed by biopsy confirmation as the most effective one. 

Sometimes this was violated because some patients had already undergone 

mammography as schedule without ultrasound first. Among the participating 

physicians, mammography was commonly regarded as one of the most accurate 

diagnostic tools currently in use, which explains its preference for diagnosing older 

age categories. For patients under 30 years old, ultrasound was suggested because 



   Imaging-based Breast Cancer Screening                                                                                               ali  

542 
Volume 5 – (N.2) – 2026   

 

of the denser structure of the breast tissue. Also in foreign clinics, they confirm the 

fact that the use of breast ultrasound alongside mammography as a complementary 

diagnostic tool helps improve the results of testing especially in dense-breast cases 

(20, 21). According to the Austrian investigation, adding ultrasound tests to 

mammography helped raise the rate of detection from 3.5/1000 to 4/1000 in the 

general population, while in dense-breast cases it increased from 1.8/1000 to 

2.4/1000(29). Also, there are well-known limitations to conventional 

mammography, described in the works of Amisha J. Shah et al. (22) and Bussières, 

André E et al. (23). 

Nonetheless, it is imperative to state that variability in mammogram readings 

affects case reporting. Scientists have been searching for the sources of variability 

in order to design better screening programs, with reduced numbers of false-

positive results without affecting the cancer diagnosis rate (24). It is important to 

mention that the false-positive results have been reported to range from 1.5% to 

24.1% (25). 

It should be mentioned that all medical centers in this study used different versions 

of mammography machines. However, there were some differences because some 

of the machines were relatively new; for example, the Senographe Prestina 

machine at Misurata Cancer Center, one of the two Sophil machines at Sebha 

Medical Center and Radmex. Nevertheless, the mammography machine at 

Sabratha Cancer Center was relatively old. The parameters concerning the amount 

of radiation dose were determined by technologists, following the instructions 

provided by the manufacturers.  

Limitations 

The current study has limitations regarding the aggregation of the data collected, 

which does not permit patient-level analysis or adjustment for confounders, such 

as breast density, or other characteristics. Moreover, the results of this study cannot 

be generalized to explain on the rationale behind the use of one diagnostic 

approach versus another. Additionally, the lack of information on the false-positive 

and false-negative rates associated with the different pathways hinders a 

comprehensive assessment of their diagnostic value as some of them have not yet 

been confirmed yet. Also, the lack of data on the characteristics of the tumors 

decreases the value of the research. 

Conclusion 

The study demonstrates that the selection of the diagnostic pathway influences 

breast cancer malignancy detection, with the 'US → Mammo' pathway yielding a 

higher malignancy detection rate. There are substantial variations between centers, 

especially in terms of the 'US → Mammo' pathway. Further studies may shed light 

on the rationale behind these variations and improve the breast cancer diagnosis 

protocol in Libya. 

Recommendations 

The following recommendations, based on the above findings of the study, are 
proposed: 

- Increased Emphasis on BSE and the Development of National Mammography 

Programs: In light of the findings, it is necessary to emphasize breast self -

examination and gradually adopt national mammography programs in Libya. 
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Ideally, the programs should be promoted through the media with strong backing 

from the government.  

- Standardization of National Breast Diagnostic Tests: It is necessary to standardize 

national breast diagnostic tests, including the target age groups.  

- Need for Further Studies on Mammography and Ultrasound: Additional studies 

must be conducted to examine the roles of both mammography and ultrasound as 

tools for breast cancer diagnosis.  

- Public Education for Early Cancer Detection: Increased public awareness 

campaigns will serve as reminders to the public to get screened for cancer.  

- Epidemiological/Etiological Studies: Further epidemiological/etiological studies 

will aid in identifying some of the causative factors responsible for breast cancer 

trends in Libya, specifically in southern Libya. This is in light of the fact that the 

bulk of the literature on cancer incidence trends in Libya focuses on the eastern 

and western parts of Libya (27–31) 

References  

[1] Parkin D and Fernandez G: Use of statistics to assess the global burden of breast 
cancer. Breast J 12: S70-S80, 2006. 

[2] Wiliams C, Olopade O and Falkson C (eds): Breast cancer in women of African 
descent. Springer, Netherlands, 2006. 

[3] Bray F, Mc Carron P and Parkin D: The changing global patterns of female breast 

cancer incidence and mortality. Breast Cancer Res 6: 229-239, 2004. 
[4] Pompe-Kirn V, Japelj B and Primic-Zakelj M: Future trends in breast, cervical, lung, 

mouth and pharyngeal cancer incidence in Slovenia. Cancer Causes Control 11: 
309-318, 2000. 

[5] Nagata C, Kawakami N and Shimizu H: Trends in the incidence rate and risk factors 

for breast cancer in Japan. Breast Cancer Res Treat 44: 75-82, 1997. 
[6] Boder, Jamela Mostafa E., et al. "Breast cancer patients in Libya: comparison with 

European and central African patients." Oncology letters 2.2 (2011): 323-330. 
[7] Schueler, Kristin M., Philip W. Chu, and Rebecca Smith-Bindman. "Factors 

associated with mammography utilization: a systematic quantitative review of the 

literature." Journal of women's health 17.9 (2008): 1477-1498. 
[8] Coughlin SS, Leadbetter S, Richards T, Sabatino SA. Contextual analysis of breast 

and cervical cancer screening and factors associated with health care access among 
United States women, 2002. Social Science & Medicine. 2008; 66(2):260‒275. 
[PubMed:18022299] 

[9] Calle EE, Flanders WD, Thun MJ, Martin LM. Demographic predictors of 
mammography and Pap smear screening in US women. American Journal of 

Public Health. 1993; 83(1):5360. [PubMed: 8417607] 
[10] Zenk SN, Tarlov E, Sun J. Spatial equity in facilities providing low- or no-fee 

screening mammography in Chicago neighborhoods. Journal of Urban Health: 

Bulletin of the New York Academy of Medicine. 2006; 83(2):195‒210. [PubMed: 
16736369] 

[11] Engelman KK, Hawley DB, Gazaway R, Mosier MC, Ahluwalia JS, Ellerbeck EF. 
Impact of geographic barriers on the utilization of mammograms by older rural 
women. Journal of the American Geriatrics Society. 2002; 50(1):62‒68. [PubMed: 

12028248] 
[12] Edwards QT, Li AX, Pike MC, Kolonel LN, Ursin G, Henderson BE, et al. Ethnic 



   Imaging-based Breast Cancer Screening                                                                                               ali  

544 
Volume 5 – (N.2) – 2026   

 

differences in the use of regular mammography: the multiethnic cohort. Breast 
Cancer Research and Treatment. 2009; 115(1):163‒170. [PubMed: 18493849] 

[13] McAlearney AS, Reeves KW, Tatum C, Paskett ED. Perceptions of insurance 
coverage for screening mammography among women in need of screening. 

Cancer. 2005; 103(12):2473 2480. [PubMed: 15884097] 
[14] Babu, Giridhara R., et al. "Breast cancer screening among females in Iran and 

recommendations for improved practice: a review." Asian Pac J Cancer Prev 12.7 

(2011): 1647-55. 
[15] Törnberg S, Kemetli L, Ascunce N, Hofvind S, Anttila A, Sèradour B, et al. A 

pooled analysis of interval cancer rates in six European countries. Eur J Cancer 
Prev. 2010; 19:87‒93. 

[16] Hofvind S, Ponti A, Patnick J, Ascunce N, Njor S, Broeders M, et al. False positive 

results in mammographic screening for breast cancer in Europe: a literature review 
and survey of service screening programmes. J Med Screen. 2012;19 Suppl 1:57‒

66. 
 [17] Independent UK Panel on Breast Cancer Screening. The benefits and harms of 

breast cancer screening: an independent review. Lancet. 2012; 380:1778‒86.                                                                                                                                                                                                                                                                                                                                                                                                                                                

 [18] Brodersen J, Siersma VD. Long-term psychosocial consequences of false positive 
screening mammography. Ann Fam Med. 2013; 11:106‒15. 

[19] Kalager M, Tamimi R, Bretthauer M, Adami H-O. Prognosis in women with 
interval breast cancer: population based observational cohort study. BMJ. 
2012;345: e7536. 

[20] Jin, Jill. "Breast cancer screening: benefits and harms." Jama 312.23 (2014): 2585-
2585.. 

[21] Bandyopadhyay, Samir Kumar. "Survey on segmentation methods for locating 
masses in a mammogram image." International Journal of Computer Applications 
9.11 (2010): 25 28. 

 [22] Shah, Amisha J., et al. "Digital mammography: a review of technical development 
and clinical applications." Clinical breast cancer 4.1 (2003): 63-70. 

[23] Bussières, André E., John AM Taylor, and Cynthia Peterson. "Diagnostic imaging 
practice guidelines for musculoskeletal complaints in adults—an evidence-based 
approach—part 3: spinal disorders." Journal of manipulative and physiological 

therapeutics 31.1 (2008): 33-88. 
[24] Elmore, Joann G., et al. "International variation in screening mammography 

interpretations in community-based programs." Journal of the National Cancer 
Institute 95.18 (2003): 1384-1393. 

 [25] Tan A, Freeman DH, Jr, Goodwin JS, Freeman JL. Variation in false-positive rates 

of mammography reading among 1067 radiologists: a population-based 
assessment. Breast Cancer Res Treat. 2006; 100:309‒318. 

[26] Alsharif, Fatma, et al. "Frequency of breast disease among patients attending breast 
clinic in tripoli central hospital, Tripoli, Libya." Libyan Journal of Medical 
Sciences 5.4 (2021): 144. 

[27] El Mistiri M, Pirani M, El Sahli N, El Mangoush M, Attia A, Shembesh R, et al. 
Cancer profile in Eastern Libya: Incidence and mortality in the year 2004. Ann 

Oncol 2010; 21:1924-6. 
[28] El Mistiri M, Verdecchia A, Rashid I, El Sahli N, El Mangush M, Federico M. 

Cancer incidence in eastern Libya: The first report from the Benghazi Cancer 

Registry, 2003. Int J Cancer 2007; 120:392-7. 
[29] Bodalal Z, Azzuz R, Bendardaf R. Cancers in Eastern Libya: First results from 



   Imaging-based Breast Cancer Screening                                                                                               ali  

545 
Volume 5 – (N.2) – 2026   

 

Benghazi Medical Center. World J Gastroenterol Oncol 2014; 20:6293-301. 
[30] Elzouki AN, Alkomsi S. Pattern of gastrointestinal tract cancer in the Eastern part 

of Libya. Garyounis Med J 2005; 22:27-31. 
[31] Boder JM, Elmabrouk Abdalla FB, Elfageih MA, Abusaa A, Buhmeida A, Collan 

Y. Breast cancer patients in Libya: Comparison with European and central African 
patients. Oncol Lett 2011; 2:323-30. 

Acknowledgments 
Funding 

• Yes ☐ 
• No ☐√ 

Conflict of Interest 
• Yes ☐ 
• No ☐√ 

Data Availability 
• Yes ☐ 
• No √☐ 

Authors’ Contributions 

N
. 

Author Name and Emai and 

ORCID link 

Stud

y 
Con

cepti

on / 

Idea 

Data 

Collection or 

Contribution 

to Data 

Collection 

Contribution 

to Previous 

Studies / 

Literature 

Review 

Study 

Metho

dolog

y 

Conduct

ing 
Analyse

s 

(Practic

al 

Aspect) 

Data 

Analy

sis 

Interpret

ation 
and 

Discussi

on of 

Results 

Appro

val of 

Final 

Versi

on 

1 Halima ali   

hal.ali@sebhau.edu.ly 

        

2          

3          

 

 


