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ABSTRACT
Objective: The study aims to evaluate the performance of opportunistic screening mammographic among a sample of Iraqi 

female patients; displaying their clinical characteristics and breast cancer (BC) detection rate.
Design: Retrospective study.
Patients and Methods: A total of 1187 asymptomatic self-referring females were subjected to physical breast examination fol-

lowed by mammography and/or ultrasound. Fine needle aspiration cytology was obtained whenever a suspicious mass was 
detected. Cases were classified according to BIRAD lexicon categories. Suspicious cases were confirmed by tissue biopsy.

Results: Following a digital mammography 96.6% had normal or benign looking lesions, 78.7% were recorded as negative 
(BIRAD I) and 17.9% as benign (BIRAD 2). Out of the 40 (3.4%) patients who were placed into category (BIRAD 0), ultrasound 
and pathological examinations revealed six with malignant criteria five cases were eventually categorized as BIRADS 4 and one 
case as category BIRADS 5. All malignant cases were histopathologically confirmed; representing a cancer detection rate of 
0.5%.

Conclusions: Opportunistic mammography screening is effective in detecting BC among apparently healthy asymptomatic 
Iraqi females. Encouraging this approach plays an important role in early BC detection, and elevating the level of community 
awareness and attitudes towards the disease. 
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INTRODUCTION

Breast cancer (BC) is the most common cancer and the leading 
cause of related deaths among women worldwide accounting for 23% of 
all female cancers globally1,2). In the less developed countries, low sur-
vival rates are mainly attributed due to the lack of awareness leading to 
late stage diagnosis of the disease specifically in the absence of ade-
quate capacity for early diagnosis and multimodality management3,4). 
Studies from the Arab developing countries reported that BC tend to be 
diagnosed at advanced stages with the prevalence of poorly differentiat-
ed tumor presentations illustrated in significantly elevated rates of 
nuclear aneuploidy, thus leading to a mortality ratio approaching 60%5-7).

In Iraq, BC has become a major public health problem; its burden 
rising with the increase in population size7-12). The Iraqi Cancer Registry 
reveals that a total of 25, 556 new cases of cancer were registered in 
2016 where BC was the most common malignancy and the leading 
cause of death among the Iraqi population following cardiovascular dis-
eases8). A considerable proportion of Iraqi patients are still diagnosed at 
relatively advanced stages7,9-13); and about 90% discover the disease acci-
dently by themselves12). 

The World Health Organization declared that the most feasible way 
to control BC is through early detection of the disease coupled with pro-
viding appropriate treatment to the detected cases4,14). Screening mam-

mography is the method most commonly used worldwide for the early 
detection of BC in asymptomatic women, and it is the only imaging 
modality proven to significantly lower BC mortality and thus remains 
the cornerstone for its control15). 

A National Program for Early Detection of Breast Cancer was orga-
nized in Iraq since 2001; whereby mammography units were introduced 
in referral centers and specialized clinics for early detection of BC in 
tertiary hospitals in all Iraqi provinces; offering diagnostic mammogra-
phy services7,9,12,16). As applying organized screening programs in devel-
oping countries is not feasible at the present time3,4,14), an initiative 
opportunistic BC screening trial was carried out in 2012 at the main 
referral center for early detection of cancer in the Medical City Teaching 
Hospital in Baghdad on 809 asymptomatic self-referring women over 
the age of 40 years17). The breast lesions detected by mammography 
were classified according to breast imaging reporting and data system 
(BI-RADS18). That study displayed that the overall incident malignancy 
rate among the total sample was 1.1%; concluding that introducing 
opportunistic screening could significantly increase the early detection 
rate of BC and enhance the awareness towards the disease in Iraq. 

The current study was conducted to reevaluate the performance of 
opportunistic mammographic screening applied on 1,187 Iraqi females 
who attended a main center for early detection of BC in Baghdad; dis-
playing the clinical characteristics of the studied sample and the BC 
detection rate.
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PATIENTS  AND  METHODS

This retrospective study included a total of 1187 asymptomatic 
self-referring Iraqi females who attended the National Referral Center 
of Early Detection of Breast Cancer in the Medical City Teaching 
Hospital at Baghdad during the period from Jun. 2018- Aug 2019. Of 
those 1038 were employees from different Iraqi Ministries including the 
Ministry of Health, Transport, Oil and Higher Education, Those patients 
were subjected to Physical Breast Examination, Imaging tests 
(Ultrasonographic and Mammographic examinations) followed by Fine 
Needle Aspiration Cytology (FNAC) analysis whenever any suspicious 
mass was detected. All cases were classified according to BIRADS lexi-
con. Inclusion criteria comprised asymptomatic females aged 35 years 
and older years or older who comply by undergoing bilateral digital 

mammography; while females were excluded if they had symptomatic 
breast or axillary findings (who were referred directly to the symptomat-
ic breast clinic for appropriate management) and those with incomplete 
pathological reports.

Relevant patient data were collected using a special form designated 
for the national BC program recording the chief complaints, demo-
graphic information, BC risk factors, and history of previous breast sur-
gery, radiological and pathological findings. All patients were examined 
by mammography for both breasts by a full-digital mammogram (GE 
medical system, US Senographe®) including both mediolateral, oblique 
and craniocaudal views while ultrasound and cytopathological examina-
tion was performed as complementary studies in special cases for fur-
ther evaluation. All cases were classified according to ACR/BI-RADS 
atlas 2013 (Fifth Edition)18) lexicons by skilled radiologists into 0-6 cat-
egories:

● BI-RADS 0: incomplete evaluation with further imaging required 
including additional mammographic views, spot compression or 
magnification and or ultrasound. 

● BI-RADS 1: negative examination, meaning that there are no 
masses, suspicious calcifications or areas of architectural distor-
tion. 

● BI-RADS 2: benign findings include secretory calcifications, 
simple cysts, fat-containing lesions, calcified fibroadenomas, 
implants and intramammary lymph nodes. 

● BI-RADS 3: probably benign and should have shortened interval 
follow-up to determine stability. The risk of malignancy is below 
2%. There are strict classifications to qualify a finding in the 
BI-RADS 3 category: a non-palpable, circumscribed mass on a 
baseline mammogram; a focal asymmetry, which becomes less 
dense on spot compression images, or a solitary group of punc-

Table 1: Socio-demographic characteristic of the studied sample
Variable  (N = 1187) (%)

Age groups (Years)                   mean age of 48 ± 9    (range 35- 77) years

 35- 39 84 7.1

 40- 44 247 20.8

 45- 49 307 25.9

 50- 54 250 21.0

 55-59 210 17.7

	 ≥	60	 89	 7.5

Occupation

 Employee 1038 87.5

 Housewife 149 12.5

Education level

 Illiterate/ primary 37 3.1

 Intermediate 72 6.0

 Secondary 276 23.3

 University/ Higher 802 67.6

Marital status

 Single 71 6.0

 Married 865 72.9

 Divorced/ Widow 251 21.1

Table 2: Distribution of  BC risk factors among the studied  
sample

 Variable (N = 1187) (%)

Lactation history

 Yes 754 63.5

 No 433 36.5

Contraceptive history

 Yes 342 28.8

 No 845 71.2

Family history of breast cancer

 Yes 163 13.7

 No 1024 86.3

Early menarche (≤ 11 years)

 Yes 70 5.9

 No 1117 94.1

late menopause (≥ 55 years)

 Yes 21 1.8

 No 1166 98.2

Table 3: Results of Opportunistic mammography screening 
among the studied sample*

 BIRADS Definition N. %

 0 incomplete study needs supplementary  40 3.4
  assessment

 1 Negative 934 78.7

 2 Benign findings 213 17.9

 Total 1187 100.0

Figure 1: Detection rate of BC in the studied sample.

Table 4: Final Pathology diagnosis in 40 cases that needed sup-
plementary assessments.

BIRADS 0 findings  Pathological Results N. (40)

 Benign Birads 2  Multiple cyst 11

  Birads 2  Duct ectasia 9

  Birads 3  Fibroadenoma 6

  Birads 3  Fibrocystic changes 5

  Birads 3 Microcalcification 3

 Malignancy Birads 4 Mammary carcinoma 5

  Birads 5  Mammary carcinoma 1

 Total 40
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tate calcifications. Any findings other than this cannot be placed 
in the category 3. 

● BI-RADS 4: suspicious lesions require FNAC or biopsy. 
● BI-RADS 5: highly suggestive malignant lesion needs FNAC or 

biopsy then an appropriate action like lumpectomy or mastecto-
my should be carried out.

FNAC with a 21- 23 gauge needle or core needle biopsy with 14-16 
gauges were applied under ultrasound guide when further assessment 
was required. The pathological results were reviewed by expert patholo-
gist in the same center. The gathered recorded information were intro-
duced and analyzed by the researchers using the Statistical Package for 
Social Sciences (SPSS v. 25). Data were presented as frequency tables, 
pie charts and the detection rate of breast malignancy was calculated 
according BI-RADS..

RESULTS

More than two-thirds of the study sample (67.7%) was aged 40- 54 
years old with the mean age 48 ± 9 (range 35-77) years. The majority of 
females (87.5%) were governmental employee, more than two-thirds 
(67.6%) was highly educated, and 72.9% were married (Table 1).

For the risk factors of BC: More than one-thirds (36.5%) of the 
study sample had no history of breast lactation, less than one-thirds 
(28.8%) had history of oral contraceptive pills or hormonal use for a 
minimum period of 6 month, 13.7% had family history of BC while 
early menarche and late menopause were encountered in only 5.9% and 
1.8% respectively. (Table 2).

Regarding the opportunistic mammography screening; after a 
digital mammography was performed, the radiological findings were 
classified on the basis of ACR/BI-RADS atlas 2013 (Fifth Edition). 

Table 5: Detailed socio-demographic, clinical, mammographic, ultrasound and pathological findings among six patients pathologically 
confirmed as having BC.

Variables BIRAD 4 BIRAD  5

 Case 1 Case 2 Case 3 Case 4 Case 5 Case 6

Age (years) 50 53 45 49 59 49

Occupation housewife doctor Doctor Doctor employee pharmaceutical

Education level primary school university University post graduate post graduate post graduate

Marital status Married unmarried Married Married married Married

Age of menarche 13 13 12 13 10 12

MP* Regularity  irregular irregular Regular Regular regular Regular

Gravida 5 - 3 3 2 5

Parity 3 - 2 3 2 4

Abortion 2 - 1 0 0 1

Age at first child birth (years) 34 - 35 36 29 28

Age at last child birth (years) 39 - 41 40 35 38

Mammography Results High density mass  Not well  non homogeneous  Not well  Focal asymmetry  Focal asymmetry 
 with obscure  circumscribed high breast parenchyma  circumscribed  at UQ** of left  at UQ** with clear 
 margin at outer  density mass at  with focal  equal density mass  breast  axilla
 UQ** of left breast UQ** with axillary asymmetry at  with amorphous 
  lymph nodes  UQ** of right  microcalcification 
   breast and clear axilla

Ultrasound appearance Irregular in outline  Irregular in outline  Multiple small  Irregular in outline  Irregular in outline Irregular in outline 
 hypoechoic mass at  hypoechoic area at  cysts and  hypoechoic mass hypoechoic area at  hypoechoic mass 
 3 o'clock about 6  12 o'clock  irregularity in  seen at 12 o'clock  2 o'clock outer seen at 2 o'clock 
 cm away from the  direction,  outline hypoechoic of the right breast  aspect with direction. Send for
 nipple, suspicious  suspicious  area measure 7 x 5 with multiple multiple axillary biopsy
 BIRADS IV. Send  BIRADS IV. Send  mm at 10 o'clock hyperechoic spot.  lymph nodes intact
 to biopsy for biopsy suspicious. Send  Send for biopsy hilum, BIRADS IV.
   for biopsy  For biopsy 

FNAC  Scattered sheets  Sheets, clusters  Cellular;  Few sheets and few Cellular smears of  Grouped clusters 
 and clusters of  and scattered  Hyperplastic sheets clusters of  discohesive  and scattered
 malignant  hyperplastic of mammary hyperplastic  clusters and singly epithelial mammary
 mammary epithelial  mammary epithelial epithelial cells with epithelial cells with  dispersed cells with cells with moderate
 cells in bloody  cells with moderate multiple mild to moderate moderate- marked to severe atypia
 background: Ductal  atypia in bloody discohesive clusters atypia, with atypical changes in 
 Carcinoma background. moderate atypia  apocrine  afibrocystic 
   with foci of  metaplastic cells in background 
   necrosis bloody background 

Histopathology Diagnosis Ductal Carcinoma  Ductal Cell  Ductal Cell  Ductal Cell  Ductal Cell  Ductal Cell 
 In Situ Carcinoma Carcinoma Carcinoma Carcinoma Carcinoma

BC Stage 0 III II II I Ductal Cell 
      Carcinoma

*MP = Menstrual Period

**UQ = Upper Quadrant
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Most (96.6%) of females had normal or had benign looking lesions 
(78.7% were recorded as negative finding BIRADS 1 and 17.9% were 
diagnosed as benign BIRADS 2). Only 3.4% (n = 40) were placed into 
category BIRADS 0; recommending supplementary assessment by 
ultrasound and pathological examination. (Table 3).

*ACR/BI-RADS atlas 2013 (Fifth Edition) emphasizes the recom-
mendation that category 3 assessments should be made after completion 
of a full diagnostic breast imaging examination rather than at screening 
mammography18). 

Regarding the 40 examined subjects who were categorized mam-
mographically as category BIRADS 0; following the ultrasound and 
pathological examination it was noted that only six cases demonstrated 
malignant criteria (five cases were eventually categorized as BIRADS 4 
and one case as category BIRADS 5). All BIRAD 4 and 5 cases were his-
topathologically confirmed. On the other hand, the remaining 34 cases 
proved to be benign lesions; classified as BIRADS 2 or 3 (Table 4). 

Figure 1 shows that among 1187 females examined by mammogra-
phy, only six were found to have BC as confirmed by Ultrasound and 
Pathological examinations; representing 0.5% of all studied sample - 
distributed as five classified as BI-RADS 4 and one as BI-RADS 5 
(0.4% and 0.1% of studied sample respectively). 

For a detailed description of the six patients with malignant criteria, 
Table 5 illustrates their main socio-demographic and clinical features 
along with their mammographic, ultrasound and pathological results. 

DISCUSSION

Early stage at BC detection has been regarded as a key determinant 
of the outcome of the disease specifically in low and middle income set-
tings in view of the limited resources required to provide adequate ther-
apy3,4,7,9-14,19-21). Scientific evidence confirmed that mammographic screen-
ing decrease the mortality related to BC specifically among women 
aged 50 to 59 years21-24).

The fact that about 60% of the study sample was premenopausal 
females, 87.5% of those were employees and two thirds (67.5%) were 
highly educated could explain the high uptake and compliance with the 
self-referral screening protocol in the current work. Whereas an earlier 
study displayed that seeking healthcare through opportunistic mammog-
raphy was more common among women who experienced more than 12 
years of education23) a Canadian survey reported that two thirds of the 
participants that attended screening were over the age of 55 years proba-
bly reflecting the age pyramid of the population24).

Focusing on the risk factors for BC, this study showed that family 
history of BC among Iraqi females who had opportunistic screening 
mammography was rather close to what was displayed in previous stud-
ies from Iraq9,11,25,26) and other countries27). However, it was significantly 
higher than that encountered among Saudi patients attending the first 
public breast cancer screening center in the kingdom28) probably reflect-
ing better awareness among our patients. History of oral contraceptive 
pills and breast feeding for minimum periods of 6 months was close to 
those observed in earlier reports from Iraq9,11,29). It has been well docu-
mented that the risk of BC varies depending on the specific type and 
duration of the contraceptives30) and the protective effect of breastfeed-
ing persists regardless of the number of births specifically among pre-
menopausal women31,32).

The screening findings by opportunistic digital mammography grad-
ed by ACR/BI-RADS lexicon and BI-RADS® assessment categories 
are designed to be concordant with specific management recommenda-
tions that enhances sound medical practice. All final assessments 
(BI-RADS® categories 1, 2, 3, 4 and 5) are based on thorough evalua-
tion of the mammographic features of concern18,31). Incomplete (category 
0) assessment is usually given for screening examinations when addi-
tional imaging evaluation is recommended before it is appropriate to 
render a final assessment. For category 3 assessments the ACR/
BI-RADS atlas (Fifth Edition) 2013 emphasizes that recommendations 
should be made after completion of a full diagnostic breast imaging 
examination rather than at screening. A recall (category 0) assessment 
often includes specific suggestions for the next course of actions 
(spot-compression magnification views, ultrasound, etc.)18).

In this study 3.4% of the female participants who referred them-
selves for opportunistic screening were placed into category BIRADS 0; 
recommending supplementary assessment by ultrasound and pathologi-
cal examinations. The final results revealed malignant changes in the 
pathology reports of six patients; five cases of which were categorized 
as BIRADS 4 and one case as BIRADS 5 (0.4% and 0.1% of studied 
sample respectively). Thus, the overall detection rate of BC in the 

opportunistic mammography screening of the studied sample was 0.5%. 
An earlier opportunistic screening initiative which was carried out on 
809 self-referring females in Baghdad showed that 97.7% had normal or 
benign looking lesions, recorded as negative, whereas the overall inci-
dent malignancy rate was 1.2% o17). In Saudi Arabia, the first public 
screening center for BC reported that 2.1% of women attending their 
screening program were diagnosed as having BC28).

Interestingly, a review of the Kwong Wah Hospital records in Hong 
Kong revealed that 232 out of 46637 women who underwent opportu-
nistic screening mammography were diagnosed with BC; yielding an 
overall malignancy detection rate of 0.5%34) which is similar to that 
demonstrated in this study. Also, in a retrospective study carried out on 
a limited resource healthcare facility in Malaysia involving 2510 
women who were screened opportunistically recorded that the identified 
cancer detection rate was 0.5 % as well35). The rate was slightly higher 
in Thai where an opportunistic mammography screening trial enrolling 
47,430 asymptomatic apparently normal women aged 30 - 80 years dis-
played that BC was detected among 1.3%36), while in Japan assessment 
of 12,823 opportunistic screening mammograms belonging to women in 
their 40s revealed a BC detection rate reaching 5.6%37). 

Apart from racial, ethnic and genetic influences, the variations in 
cancer detection rate of opportunistic mammography screening might be 
related to differences in the age distributions of the studied populations; 
given that mammography is more sensitive in detecting malignant 
lesions in older postmenopausal women who have less dense breast tis-
sues38). Other factors that should be taken into consideration include the 
selection criteria of the study sample, the level of awareness, the experi-
ence of the examining BC screening center, the competence of the 
working staff and the equipment used34,39). A literature review on Arab 
women BC screening practices displayed that in most Arab countries 
BC screening is opportunistic; whereby females who participate in those 
screening activities are usually self-motivated since there are no central-
ly organized invitations or follow-up monitoring systems39,40). 

CONCLUSION

In conclusion, opportunistic mammographic screening was effective 
in detecting BC among asymptomatic apparently healthy self-referring 
Iraqi females. Encouraging opportunistic screening in a population 
where BC is often diagnosed at aggressive advances stages6,10,13,41,42) could 
play an important role in its early detection in addition to elevating the 
level of community awareness, practice and attitudes towards the dis-
ease. Close follow-up of positive cases with referral to appropriate treat-
ment strategies are essential prerequisites for establishing nationwide 
breast cancer control programs.

REFERENCES

 1. Ferlay J, Soerjomataram I, Dikshit R, et al. Cancer incidence and mortality worldwide: 
sources, methods and major patterns in globocan 2012. Int J Cancer. 2015; 136: E359-
86.

 2. World Health Organization. International Agency for Research on Cancer (IARC), lat-
est global cancer data. Geneva, Switzerland, 12 September 2018. Press Release N° 
263. 

 3. Sankaranarayanan, Rengaswamy, Alwan N, and Lynette Denny. "How can we improve 
survival from breast cancer in developing countries?" Breast Cancer Management, 
Vol. 2, No. 3, 2013, pp. 179-83.

 4. World Health Organization. "Cancer control in the Eastern Mediterranean Region." 
Cancer control in the Eastern Mediterranean Region, Vol. 20, 1995.

 5. Arkoob, K., et al. "Epidemiology of breast cancer in women in Jordan: patient charac-
teristics and survival analysis." Eastern Mediterranean Health Journal, 2010; Vol. 16, 
No. 10.

 6. Alwan N. "DNA proliferative index as a marker in Iraqi aneuploid mammary carcino-
ma." Eastern Mediterranean Health Journal, 2000; Vol. 6, No. 5, pp. 1062-72

 7. Alwan N: "Iraqi Initiative of a Regional Comparative Breast Cancer Research Project 
in the Middle East", Journal of Cancer Biology & Research, 2014; 2 (1): 1016-1020.

 8. Iraqi Cancer Board (2016). Results of the Iraqi Cancer Registry 2015. Baghdad, Iraqi 
Cancer Registry Center, Ministry of Health, 2018.

 9. Alwan N. Breast Cancer among Iraqi Women: Preliminary Findings from a Regional 
Comparative Breast Cancer Research Project. J Glob Oncol. 2016; 2(5): 255-258.

 10. Alwan NA, Tawfeeq FN, Maallah MH, et al. The Stage of Breast Cancer at the Time 
of Diagnosis: Correlation with the Clinicopathological Findings among Iraqi Patients. 
J Neoplasm. 2017; 2(3): 22

 11. Alwan N. Breast Cancer: Demographic Characteristics and Clinico-pathological 



Early Screening of Breast Cancer32

Presentation of Patients in Iraq. Eastern Mediterranean Health Journal. 2010; 16: 
1073-1078.

 12. Alwan N: Establishing Guidelines for Early Detection of Breast Cancer in Iraq. Int.
J.of Advanced Research. 2015; 3 (12): 539-555.

 13. Alwan NAS. Tumor Characteristics of Female Breast Cancer: Pathological Review of 
Mastectomy Specimens Belonging to Iraqi Patients. World Journal of Breast Cancer 
Research, 2018; 1 (1): 1-3.

 14. WHO. Towards a strategy for cancer control in the Eastern Mediterranean region, 1st 
edition. Geneva: Regional Office for Eastern Mediterranean, World Health 
Organization; 2010. 

 15. Independent UK Panel on Breast Cancer Screening. The benefits and harms of breast 
cancer screening: an independent review. Lancet. 2012; 380: 1778-86.

 16. Alwan NAS, Kerr D. Cancer Control in War-Torn Iraq, The Lancet Oncology, 2018; 
19 (3): 291-292

 17. Asghar AL, Alwan NAS and Inaam I: Initiating Opportunistic Breast Cancer 
Screening Program for Asymptomatic Self-Referring Women in Iraq. J.Fac, Med, 
Baghdad, 2016; 58 (4): 342-347.

 18. American College of Radiology. Breast Imaging Reporting and Data System. ACR 
BI-RADS Atlas® 5th Edition (2013). Available at: https://www.acr.org/Clinical-
Resources/Reporting-and-Data-Systems/Bi-Rads

 19. Kulháová I, Bray F, Fadhil I, et al. Profile of cancer in the Eastern Mediterranean 
Region: the Need for Action. Cancer Epidemiology. 2017; (47): 125-132.

 20. Alwan, N, Kerr D, Al-Okati D, et al. Comparative study on the clinic-pathological 
profiles of breast cancer among Iraqi and British patients. The Open Public Health 
Journal. 2018; (11): 177-191.

 21. Sankaranarayanan R, Swaminathan R, Brenner H, et al. "Cancer survival in Africa, 
Asia, and Central America: a population-based study," The Lancet Oncology. 2010; 
11(2): 165-173.

 22. Løberg M, Lousdal ML, Bretthauer M, Kalager M. Benefits and harms of mammogra-
phy screening. Breast Cancer Res. 2015; 17(1): 63. 

 23. Sanna H, Joonas M, Markku K, et al. Proportion of women with self-reported opportu-
nistic mammography before organized screening. Acta Oncologica. 2016; 55:7, 865-
869

 24. Meghan JW, Anna M.Ch, Lucia M, Gord G, et al. Accuracy of Self-Reported Screening 
Mammography Use: Examining Recall among Female Relatives from the Ontario Site 
of the Breast Cancer Family Registry. ISRN Oncology. 2013, Article ID 810573, 9 
pages

 25. Alwan NAS:. Family History among Iraqi Patents Diagnosed with Breast Cancer, 
IJSR, 2017; 6 (2): 868-872

 26. Alwan NAS: Clinical and Pathological Characteristics of Familial Breast Cancer in 
Iraq, Chronicle Journal of Cancer Science, 2017;1 (1): 002

 27. Jacobi CE, Jonker MA, Nagelkerke NJD, et al. Prevalence of family histories of breast 
cancer in the general population and the incidence of related seeking of health care. 

Journal of Medical Genetics, 2003; 40 (7).
 28. Abulkair O, Tahan F, Musaad S, et al. 5 years' experience of the first public breast 

cancer screening center in the capital of Kingdom of Saudi Arabian. Pan Arab Journal 
of Oncology. March 2016; 9:1 https: / /www.amaac.org/ images/2016March/ 
2016.03.09.01.0144.pdf

 29. Alwan NAS, Tawfeeq FN, Mallah N. Demographic and clinical profiles of female 
patients diagnosed with breast cancer in Iraq.Journal of Contemporary Medical 
Sciences, 2019; 5 (1): 14-19.

 30. Mørch LS, Skovlund CW, Hannaford PC, et al. Contemporary hormonal contraception 
and the risk of breast cancer. New England Journal of Medicine 2017; 377(23): 2228-
2239. 

 31. Barnard M, Boeke C, Tamimi R. Established breast cancer risk factors and risk of 
intrinsic tumor subtypes. Biochim Biophys Acta Rev Cancer. 2015; 1856: 73-85. 

 32. Butt S, Borgquist S, Anagnostaki L, et al. Breastfeeding in relation to risk of different 
breast cancer characteristics. BMC Res Notes 2014; 7: 216.

 33. William G, Rachel S, Ana LK. Breast, Imaging, Reporting and Data System (BI 
RADS). Stat Pearis. 2019. Available at: https://www.ncbi.nlm.nih.gov/books/
NBK459169/

 34. Lui CY, Lam HS, Chan LK, et al. opportunistic breast cancer screening in Hong Kong; a 
revisit of the Kwong Wah Hospital experience. Hong Kong Med J 2007; 13(2):106-112.

 35. Yew-Ching T, Gie-Hooi T, Nur Aishah T, et al. Opportunistic mammography screen-
ing provides effective detection rates in a limited resource healthcare system. BMC 
Cancer. 2015; 15: 405

 36. Sripaiboonkij N, Thinkamrop B, Promthet S, et al. Breast Cancer Detection Rate, 
Incidence, Prevalence and Interval Cancer-related Mammography Screening Times 
among Thai Women. Asian Pac J Cancer Prev. 2016; 17(8): 4137-41.

 37. Kikuchi M, Tsunoda H, Koyama T, et al. opportunistic breast cancer screening by 
mammography in Japan for women in their 40s at our preventive medical center: harm 
or benefit? Breast cancer, Springer 2012; 10: 1007-1012.

 38. Zonderland HM, Pope TL The positive predictive value of the breast imaging reporting 
and data system (BI-RADS) as a method of quality assessment in breast imaging in a 
hospital population. Eur Radiol 2004; 14: 1743-1750.

 39. Donnelly TT, Khater AH, Al-Bader SB, et al. Arab women’s breast cancer screening 
practices: a literature review. Asian Pac J Cancer Prev. 2013;14 (8): 4519-28

 40. El Saghir N, Khalil M, Eid T, et al. Trends in epidemiology and management of breast 
cancer in developing Arab countries: a literature and registry analysis. Int J Surg, 
2007; 5: 225-33.

 41. Alwan NAS, Mualla F, Naqash M et al: Clinical and Pathological Characteristics of 
Triple Positive Breast Cancer among Iraqi Patients, Gulf Journal of Oncology, 2017; 
25: 6-15.

 42. Alwan NAS and Al-Attar: Evaluating the Effect of an Educational Teaching Model on 
the Knowledge about Breast Cancer among Female University Students in Iraq., JJ 
Cancer Sci. Res. 2016, 2 (1): 026,


