Imaging procedures for Breast / Mammography 
Q1. What are the common clinical problems presenting as breast mass?
Answer    
Common breast masses are
· Cyst
· Fibro adenoma
· Cancer
The list is long
· Cyst; Fibro adenoma; benign tumor (papilloma, hamartoma); hematoma
· Abscess; skin lesion; sebaceous cyst; lymph node; lipoma; oil cyst
· Carcinoma; metastasis; and focal fibrosis  
Q2. What is the utility of the following  imaging studies in the evaluation of breast mass?
· Mammogram
· Ultrasound
· CT
· MR
· Thermography
· Mammography
Answer
· Mammography  

· is the imaging technique of choice for investigation of any palpable breast mass.
· Mammography is the gold standard imaging procedure for detection of early cancer. 
· It is complementary to physical examination. 
· Each method can detect tumors not detected by the other.
· Useful to guide diagnostic procedures.
· Ultrasound 

·  is useful to distinguish a cyst from a solid mass and should not be relied for cancer screening.
· There is increasing use of ultrasound as a supplemental procedure following mammography to evaluate breast masses.
· Useful to guide diagnostic procedures.
· CT, Nuclear medicine scans and Thermography have no significant role in the evaluation of breast masses as of now.
· MR: New developments in evaluating the utility of this imaging modality is on going.
Q3: Identify the labeled structures. 
Answer
Q4: How is mammography done? What are the views ?
Answer
· Cranio-caudal (top to bottom) view
· Axillary (Medio-lateral) oblique views: (MLO) for better visualization of tail of breast
· Once a suspicious lesion is detected magnified mammogram is obtained
Q5: What is the primary utility of Mammogram? 
Answer
· The primary purpose of Mammogram is to detect breast cancers.
· It is useful in evaluation of palpable breast mass
· Useful to guide diagnostic procedures
Q6: How does mammogram differ with age?
Answer
· In young women the breast is extremely dense . 
· As women age there is fatty infiltration of the breast associated with atrophy of glandular tissue. 
· Fat is lucent and is dark in mammogram. 
· Glandular tissue and cancer are dense and white in mammogram.
· Hence it is difficult to distinguish cancer from normal dense glandular tissue in young women.
 Q7. What are the primary and secondary mammographic signs of malignancy?  
Answer   
· Primary:   

· Mass 

· Asymmetric density
· A spiculated mass is the most common mammographic appearance.
· Calcifications  

· Micro calcifications may be seen on mammography in at least 30% of cases of invasive carcinoma. 
· They are 1 mm or less and sand like
· The calcifications represent necrotic debris
· Developing density 
· Secondary:   

· architectural distortion
· skin thickening or retraction
· nipple and areolar thickening
· abnormal ductal patterns
· lymphadenopathy.   
· venous engorgement
· asymmetry of the breast tissue.   
Q8:  What is the most common type of  breast cancer? 
Answer    
· 65%-80%      Invasive ductal carcinoma arises from the epithelium of the breast ducts
· 03%-14%      Lobar carcinoma  Invasive lobular carcinoma arises from the acini of breast lobules 
· 02%-08%      Tubular carcinoma   
· Less than 1% of invasive breast cancers are sarcomatous or other mesenchymal origin.   
Q9: What are the mammographic findings of invasive ductal carcinoma?
Answer
· Irregular mass
· New calcifications
Q10: What are the mammographic findings of invasive lobar carcinoma?
Answer
Q11: What are the mammographic findings of invasive tubular carcinoma?
Answer
· Mass in the region of nipple
· Thickened or prominent ducts near the nipple
Q12: What is the role of radiologist in biopsy assistance of breast mass?
Answer:   
· The lesion can be localized by the radiologist for biopsy and/or resection with mammographic or ultrasound guidance.  
Q13:  Which one of the following imaging techniques is indicated to evaluate a palpable breast mass:  
A. Ultrasound
B. Mammogram
C. MRI
Answer    B. Mammogram
· Mammography is the imaging technique of choice to investigate a palpable breast mass in a woman age 35 and older.  
· Ultrasound is the preferred test for women less than age 35 because the denser breast tissue on mammography makes it difficult to distinguish a lesion from the adjacent fibro glandular tissue.   
Q14:  What is the classical appearance  of fibro adenomas on mammography?
Answer:   
· A fibro adenoma appears as a well-circumscribed mass with well-defined borders.  
· Its borders are smooth and round, oval, or nodular.  
· They are frequently multiple and bilateral. 
· It typically has the appearance of a dense, popcorn-like calcification on mammogram.
Q15. What is your recommendation for management of  patient suspected to have fibro adenoma by mammography?
Answer.
Q16:  What is the classical appearance  of cyst on mammography?
Answer
· Well defined mass
· Round
· No calcifications
Q17. What is your recommendation for management of  patient suspected to have fibro adenoma by mammography?
Answer.
Two view points
· Biopsy to confirm
· Reassure and no need for biopsy
Q18. At what age should you start the screening mammography for detection of breast cancer? How frequently it should be done?   
Answer 
Various recommendations are made by different organizations.  The generally accepted recommendation is
· Mammography for general population q1-q2 years starting at 50 years. Obtain a baseline mammogram at the age of 40.
· Mammography for high risk patients q1-q2 years starting at 40 years
Let us understand the reasoning for such recommendation
Q19: What is the incidence of breast cancer corrected for age?
Answer
· Under 20: Rare
· Younger than 30:  Less than 2% of total cases
· Risk gradually increases after age 40
· Incidence of 300 cases per 100,000 in 8th decade 
Q20: After which age does the risk of developing breast cancer steadily increase in women?
Answer
·  40   
Q21: Who is at high risk for cancer breast? What risk factors are associated with an increased risk of developing breast cancer?
Answer
 Risk factors for breast cancer are:
· Gender: Males less than 1% of incidence in females
· Age
· History of cancer in one breast: Risk 3-4 times
· Family history of breast cancer: 2-3 fold increase risk if first degree relatives had breast cancer
· Non invasive carcinoma (ductal or lobular carcinoma in situ)
· Minor 

· Early menarche
· Late menopause
· Mulliparity
· Late first full-term pregnancy. 
· Low dose radiation
In Japan there is higher risk for cancer breast in surviving women exposed to radiation from atomic bomb. 

Q22:   Estimate the accuracy (sensitivity and specificity) of mammography as a screening test.
Answer
The sensitivity and specificity values are for women 50-70
· Sensitivity (the ability to detect disease, when disease is present) is 75-94%   

· Sensitivity is lower among women who are less than 50 years old, have denser breasts, or are taking hormone replacement therapy 
· Specificity (the likelihood that a mammogram will correctly indicate that cancer is not present) is 83-98% 
· Specificity is increased with shorter screening intervals and availability of prior mammograms   
Q23. What is the false positive rate of mammography?  
Answer    
· Given a specificity of 83-98%, false positives occur 2-17% of the time.    
Q24:  What conditions give rise to false positive suspicion for  cancer breast?
Answer
 Several benign breast conditions can produce a spiculated density, which may be indistinguishable on mammography from carcinoma.  .
Spiculated mass density has been encountered in
· post-biopsy scarring
· traumatic fat necrosis
· breast abscess
· sclerosing adenosis
· radial scar
Q25. A 25 y/o woman who has a strong family history of breast cancer comes to your office inquiring about screening mammography at her age, what would you tell her?  
A. Screening mammograms should be done once a year 
B. Screening mammograms should be done once every two years 
C. Screening mammograms are not recommended at this age 

Answer C  
· Screening for detection of early cancer is not indicated for women below 40 years of age.
· The incidence of cancer is extremely low.
· In addition the breast tissue is dense and recognition of cancer is difficult with mammography. 
Let us now evaluate the evidence and controversy with regards to screening mammography
Q26:   What potential harms can occur from screening for breast cancer with mammography?
Answer
· The large majority of abnormal screening mammograms are false-positives.
· These may require invasive follow-up procedures such as unnecessary breast biopsies to resolve diagnosis, which can result in anxiety, inconvenience, and additional medical expenses.  
Q27:  Is there a potential risk for radiation-induced breast cancer in women who receive annual mammograms?
Answer
· The risk estimate provided by the Biological Effects of Ionizing Radiation report estimated that annual mammography of 100,000 women for 10 consecutive years beginning at age 40 would result in up to 8 radiation-induced breast cancer deaths. 
· This risk is negligible compared with the benefits from screening mammography. 
· The probability of developing breast cancer between the ages of 40-49 is 1.5%; thus screening mammography would detect 1,500 cases of breast cancer in this age group.  
Q28: What is the annual cost of performing screening Mammogram for women as indicated?
Answer
· Number of women over the age of 50:
· Average cost for screening Mammogram
· Annual cost
Q29: Screening mammography certainly detects early cancer What evidence do we have to show that screening mammography and early detection of cancer prolongs life? What is the survival advantage of early detection of breast cancer?
Answer 
· Widespread use of [mammography], alone or with a CBE performed by a trained health-care provider, can reduce overall mortality from breast cancer. 
· Since the 1970s, scientific studies have demonstrated that regular screening mammograms among women aged 50-69 years can reduce mortality from breast cancer by 30%. 
· However, evidence is not as conclusive for women aged 40-49 years and 
Q30: Screening mammogram reveals a suspicious lesion for cancer in left breast. No mass is palpable. How would you proceed?
Answer 
·  Radiologist performs needle localization procedure first. 

· Breast is compressed with holder that has coordinates on the sides, and mammogram is obtained.
· A thin needle is placed in the lesion through coordinates.
· A blue dye  is injected at the site.
· A thin hooked wire is passed to the lesion where it gets fixed.
· The needle is withdrawn leaving the wire in place.
· Surgeon removes the tissue around the wire tip.
· The biopsy specimen is x-rayed to make sure that the suspicious lesion was removed.
