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           Introduction 

    Breast imaging is fraught with unique challenges in decision 
making and patient management. The objective of not miss-
ing early-stage disease so as to fulfi ll the prime goal of diag-
nosing nonpalpable cancers to be balanced with keeping false 
positives low presents unique practice patterns and chal-
lenges. The list of controversies in breast imaging is long; 
some of the important ones are discussed in this chapter:
•    Inappropriate indications for mammography  
•   Breast intervention

 –    Intraductal masses  
 –   Follow-up after concordant biopsy results  
 –   Cytology of cyst aspirates     

•   Dense breast law  
•   Double reads  
•   Clinical breast exam during screening  
•   Imaging the male breast  
•   Overdiagnosis of breast cancer with screening mammography  
•   Isolated abnormal axillary nodes     

    Inappropriate Indications for Mammography 

    Screening mammography has proven benefi ts in reducing 
breast cancer mortality and attention to proper methodology, 
and appropriate use is critical to optimize these benefi ts [ 1 ]. 
Some of the controversial indications for use of mammogra-
phy in asymptomatic women are discussed next. 

    Prior to and Following Breast Augmentation 

 There is no reason for routine use of mammography prior to 
placement of breast augmentation other than in those who 
are in the age group where annual screening mammography 
is recommended by American Cancer Society. It has been 
suggested that preoperative mammogram will detect abnor-
malities that could be potentially biopsied during implant 
placement surgery and to serve as a baseline prior to aug-
mentation. These reasons have not been validated in any 
published study. Similarly the need for postaugmentation 
mammogram 6–12 months after surgery has been suggested 
to serve as a baseline for future follow-up. Although a need 
for such an examination has also never been validated, there 
may be some justifi cation since postsurgical changes may be 
mistaken for signs of malignancy and having a baseline will 
serve to minimize false positive biopsies [ 2 ]. 

 In a series of 1,149 cases of cosmetic surgery of the breast 
performed from 1973 to 1989, early diagnosis of breast can-
cer in 34 cases was possible by relying mainly on the use of 
mammography for the diagnosis. Based on these fi ndings the 
authors recommended that a policy of mandatory preopera-
tive mammography be implemented so that all patients can be 
protected from a lethal disease that has a far better prognosis 
when detected early [ 3 ]. This study did not have adequate 
information on the age group, presence of symptoms, or risk 
factors in cases of breast cancer that was identifi ed on the 
mammogram. The fi ndings of this study therefore do not jus-
tify routine use of mammography preimplant placement in 
women under the age of 40 years who are at an average risk.  

    Imaging Surveillance in the Postmastectomy 
Patient 

 There is insuffi cient evidence for mammographic surveil-
lance in women who have undergone mastectomy or in those 
who have undergone mastectomy with breast reconstruction 
or augmentation. The one exception is in women who have 
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undergone nipple-sparing subcutaneous mastectomy in 
whom the nipple-areolar complex and the tissue behind are 
left behind. The annual recurrence rate of cancer in those 
who have undergone nipple-sparing mastectomy has been 
reported to be 6.7 % [ 4 ]. The yield of nonpalpable cancers in 
women who have undergone mastectomy is low. Ultrasound 
and mammography are indicated in the symptomatic patient 
postmastectomy and reconstruction, with fat necrosis being 
the most common benign fi nding in both the symptomatic 
and the asymptomatic women. In one series of the 227 
patients who had undergone mastectomy with breast recon-
struction, one cancer was detected among 116 who under-
went mammographic surveillance. The recall rate was 4 %. 
In the symptomatic group of 54 women on the other hand, 
there were 4 cancers; the most common cause of a palpable 
fi nding was fat necrosis [ 5 ]. Others have recommended the 
routine surveillance of the mastectomy side since it is impos-
sible to know how much of glandular tissue has been left 
behind. A recurrence rate of as high as 7 % has been reported 
and has been cited as the rationale behind routine surveil-
lance of the postmastectomy breast [ 6 ]. Routine surveillance 
has also been recommended in those patients who undergo 
postmastectomy reconstruction with transfer of a musculo-
cutaneous fl ap; recurrence of cancer after 5 years was found 
by surveillance in a small group of patients [ 7 ,  8 ].  

    Mammography for Breast Pain 

 Women seek attention when affl icted with breast pain due to 
concern of breast cancer. In our practice mammography is 
frequently ordered in women who present with breast pain; a 
majority of these women fall in the nonscreened group most 
commonly in their 30s. As a means of reassurance in those 
without clinical fi ndings, we perform ultrasound only par-
ticularly in those under 30 years old. In one series breast pain 
accounted for 32 % of new patient referrals, 60 % were in 
women under the age of 40 years. There was no increased 
reassurance in excluding malignancy. Although six cancers 
were detected in the study group of 916 women during a 
1-year study period, none were found in patients not associ-
ated with clinical breast abnormalities. There is no rationale 
in imaging the breast for a complaint of pain in the absence 
of clinical breast abnormalities [ 9 ]. In a primary care setting, 
45–70 % of breast complaints are attributed to breast pain. 
When breast pain is the sole complaint, the risk of breast 
cancer is very low and reported to be 0–3 % [ 10 – 12 ]. Imaging 
is not justifi ed although commonly used as a means of patient 
reassurance. Cyclic pain and or diffuse or bilateral breast 
pain should not prompt imaging in the absence of a clinical 
abnormality.   

    Breast Intervention 

    Intraductal Masses 

 Intraductal masses are frequently papillomas that are gener-
ally recommended to undergo excisional biopsy due to 
known association with DCIS, an upgrade to malignancy of 
4–14 % has been reported [ 13 ,  14 ]. Mammography shows a 
tubular density with or without branching usually in a 
 subareolar location; calcifi cations may be associated. 
Ultrasound may reveal an intraductal mass with or without 
calcifi cations and may reveal vascularity on Doppler imag-
ing (Fig.  14.1a–d ). A series of 163 intraductal masses 
reported a malignancy rate of 8 %, 10 of which were DCIS 
and three invasive cancers. Malignancy was more often asso-
ciated with symptoms and personal history of cancer. 
Distinguishing sonographic features in malignant masses 
included intraductal masses that fi lled the lumen, extended 
outside the duct or extended into a branch. Malignant masses 
were larger than benign intraductal masses [ 15 ]. In our prac-
tice all papillomas are recommended to undergo excisional 
biopsy, and on imaging if a papilloma or a papillary lesion is 
suspected based on the presence of an intraductal mass par-
ticularly in a subareolar location, excisional biopsy is recom-
mended at the outset bypassing the step of percutaneous 
biopsy. It has been suggested that excision be suggested only 
in those cases where atypia is associated or when the size of 
the papilloma is greater than 1.5 cm [ 13 ].

       Follow-up After Concordant Percutaneous 
Biopsy 

    Calcifi cations 
 For benign concordant pathologic results, a single 6-month 
follow-up is adequate with magnifi cation views to ensure 
that calcifi cations are stable [ 16 ]. In case of a specifi c diag-
nosis such as a fi broadenoma, a 12-month follow-up may be 
suffi cient. At follow-up if there is no increase in the number 
of calcifi cations or a change to a suspicious morphology, no 
further follow-up is warranted.  

    Masses 
 There is no consensus on follow-up after a benign concordant 
biopsy. Some advocate that no follow-up is needed, while 
others recommend a 6-, 12-, and 24-month follow-up;, the 
latter seems excessive. At our institution a single 6-month 
follow-up is performed for benign concordant histology. If 
there is a signifi cant increase in the size of the mass or if there 
are new morphologic features that are suspicious such as mar-
ginal irregularity, excisional biopsy is appropriate [ 16 ].   
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    Aspiration of Cysts 

 A simple cyst is a benign fi nding and requires intervention 
only for symptomatic relief. Complicated cysts are those 
which do not fulfi ll all of the criteria of a simple cyst such as 
when internal echoes or septations are seen within a cyst or 
when there is no increased through transmission. These are 
mostly benign and may not require aspiration. In one series 
only 1 of 243 lesions (0.4 %) proved malignant; this lesion 
was 1 of 33 complicated cysts that did not yield fl uid [ 17 ]. 
Even when cytology yields atypical cells, the fi nal histology 
is mostly benign [ 17 ]. In a large series of 6,782 cyst aspira-
tions over a 7-year period, the incidence of intracystic 

 papillomas was 5 [0.1 %] [ 18 ]. All cases of papilloma 
showed blood-stained fl uid. Overall only 2 % of cyst fl uids 
were blood stained. Cytology of six cases of papilloma was 
positive in two, negative in two, and falsely positive in two 
cases [ 18 ]. These investigators recommended cytology only 
when aspirate is blood stained. A cyst that demonstrates 
thick indistinct walls, thick internal septations, or mixed 
solid and cystic components requires core biopsy sampling. 
   Clustered microcysts and septate cysts are generally benign 
[ 19 ]. A recently published large series of 5,375 aspirations 
performed over a 16-year period of noncomplex cysts 
reported a malignancy rate of 0.3 % [ 20 ]. Atypical cytology 
revealed malignancy in 21 % of cases. All atypical results 

a
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  Fig. 14.1    Intraductal papilloma in a 44-year-old female with a sponta-
neous unilateral serous nipple discharge. ( a ) Mediolateral oblique view 
of the left breast demonstrates a branching subareolar tubular density 
with calcifi cations. ( b ) Craniocaudal view showing a similar fi nding. 

( c ) Ultrasound image of the subareolar region showing a distended duct 
with an intraductal mass in the radial plane. ( d ) Ultrasound image of the 
subareolar region showing a distended duct with an intraductal mass in 
the antiradial plane       
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should undergo further workup. Malignant cytology revealed 
malignancy in 91 % of cases and hence all patient with 
malignant histology need to undergo biopsy [ 20 ].   

    Dense Breast Law 

 Sensitivity of mammography in women with dense breasts 
has been reported to be as low as 48 % [ 21 ]. About 41 % of 
women may have dense breasts on a mammogram [ 22 ]. 
Increased breast density is an independent risk factor for 
breast cancer and increased the risk by a factor of 5 [ 23 ]. 
Supplemental ultrasound has been shown to detect additional 
cancers in women with dense breasts in those with an ele-
vated risk as well in those with an average risk [ 24 – 27 ]. 

 Recently based on these facts and a public campaign 
undertaken by a breast cancer survivor, several states have 
passed a law called the “Henda’s law” or the “dense breast 
law” requiring women with dense breasts to be informed by 
their clinician about their breast density and discussing the 
option of undergoing supplemental screening depending on 
their risk factors. 

 The ACRIN 6,666 trial showed that 4.2 additional cancers 
were identifi ed by ultrasound in women with an elevated risk 
for breast cancer [ 24 ]. The dense breast law passed in 
Connecticut requires notifi cation of women with a greater 
than 50 % density and recommendation for supplemental 
screening ultrasound; the law also required insurance to pay 
for supplemental ultrasound screening. A study from 
Connecticut looking at such women showed that ultrasound 
lead to an additional yield of 3.25 cancers per 1,000 in 
women with dense breasts, normal mammograms, and no 
additional risk factors [ 25 ]. Although the NPV [99.9 %] and 
sensitivity was very high [96.6 %], the positive predictive 
value was low at 6.7 % [ 25 ]. Yet in another study of 5,519 
women with dense breasts who underwent sonographic 
screening, the supplemental yield was only 1.8 per 1,000 and 
positive predictive value was low at 5.5 %, and mean tumor 
size was 9.7 mm [ 26 ]. Post enactment of the Connecticut 
law, a study that looked at women with low risk [614/935], 
intermediate risk [149/935, 15.9 %], and high risk [87/935, 
9.3 %] found one cancer in each of the three groups. All of 
these three cancers were small solid masses in postmeno-
pausal women for a cancer detection rate of 3.2 per 1,000 
women screened again with an expected low positive predic-
tive value of only 6.5 % [ 27 ].  

    Double Reads 

 About half of the countries that use screening mammography 
have implemented double reading, although direct evidence 
of its effectiveness in the context of a national screening 

 program is lacking [ 28 ]. Analysis of ten cohort studies 
showed that overall double reading increases the cancer 
detection rate by 3–11 per 10,000 women screened and most 
of the cancers thus found are small cancers. The effect on 
recall rate depended on the methodology. Double reading 
with unilateral recall increased the number of women recalled 
from 38 to 149 per 10,000 women screened. In programs 
where a consensus or arbitration policy was in place, the 
recall rate decreased between 61 and 269 per 10,000 women 
screened [ 28 ].    In a large majority of cases, double reads do 
not lead to disagreement; when there is one mutual consulta-
tion, this further diminishes the number of recall. In some 
facilities cases with disagreement are referred to an arbitra-
tion panel. The effectiveness of this methodology of referral 
to an arbitration panel has been studied. In a series from 
Netherlands involving screening of 65,779 women, there was 
concordance in the reads of double readers in 98.7 % of 
women, and there was agreement on the need for referral in 
0.8 % of cases and disagreement on the need for referral in 
0.5 % of cases which decreased to 0.3 % after mutual consul-
tation. These 183 studies were referred to the arbitration panel 
which referred 89 of these for further workup that resulted in 
a cancer diagnosis in 20/89 [22 %]. Among the 94 cases that 
were not referred, there were 3 cancers [3 %] at the site of the 
discrepant mammographic fi ndings [ 29 ]. Screening mammo-
grams with discrepant fi ndings form a small but signifi cant 
subset that may lead to a diagnosis of breast cancer. 

    Double Reads vs Single Reads With CAD 

 The effectiveness of double reading has been compared to 
single reader using a CAD [computerized aided detection] 
by several investigators [ 30 – 32 ]. In a study of 10,267 mam-
mograms, single reading with CAD led to a cancer detection 
rate that was higher albeit with a higher recall rate of 8.6 % 
vs 6.5 % achieved with a double read [ 30 ]. The cancer detec-
tion rate though increased in the CAD group by 15 %. Others 
have reported similar results. A meta-analysis of ten studies 
that looked at effi cacy of single readers using CAD vs single 
readers’ found that CAD did not signifi cantly increase the 
cancer detection rate and increased the recall rate. The same 
report in a meta-analysis of 17 studies that assessed the value 
of double reads over single reads found that double reads 
increased both cancer detection rate and the recall rates; 
however, double read with arbitration increased cancer 
detection rate with decreased recall [ 31 ]. A literature review 
of six studies that compared single reads with CAD vs dou-
ble reads showed that three of these studies did not show any 
differences in sensitivity or specifi city: one showed increased 
sensitivity with same specifi city, one showed higher specifi c-
ity with the same sensitivity, and one had higher sensitivity 
with lowered specifi city [ 32 ].  
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    Cost-Effectiveness of Double Reading 

 The cost-effectiveness resulting from double reading has 
also been studied [ 33 ,  34 ]. Double reading followed by 
consensus involving 33,734 consecutive screening mam-
mograms detected an additional 9 cancers per 10,000 
women screened. A nonconsensus double reading policy 
detected an additional 10 cancers per 10,000 women 
screened. However, nonconsensus double reading resulted 
in a recall rate was signifi cantly higher than single read; 
recall rate in consensus double read was signifi cantly lower 
than with single reads. From a cost-effectiveness perspec-
tive consensus double read costs less than single reading 
(4,853 £ saved per 10,000 women screened) and noncon-
sensus double reading costs more than single reading (dif-
ference of 19,259 £ per 10,000 women screened) [ 33 ]. The 
cost-effectiveness in terms of the cost per cancer detected 
has also been studied. Data from 255,000 women from 
Scotland showed that costs per cancer detected by double 
reading compared to single reading range from $ 1,859 to $ 
3,553 [ 34 ].   

    Clinical Breast Exam with Screening 
Mammography [ 35 – 37 ] 

 Clinical breast examination [CBE] in conjunction with 
screening mammography can be implemented concurrently 
when administered in a breast center by a registered nurse or 
when a screening mammogram is done following a well 
woman exam as is more often the case. The former has been 
studied to determine the added benefi t of increasing cancer 
detection. There were 232,515 women in the group receiving 
CBE and 57,715 in the group undergoing screening mam-
mogram without a clinical breast exam. Sensitivity in the 
CBE group was 94.9 % vs 88.6 % for the screened group 
without CBE. However, the false positive was also higher for 
those women who had CBE with screening mammography 
compared to those who did not receive CBE [12.5 % vs 
7.4 %] [ 35 ]. Another large study with dual screening in 
300,303 women, CBE increased the rate of detection of 
small invasive cancer by 2–6 %. Without the concurrent use 
of CBE, three cancers would be missed for every 10,000 
screens [ 36 ]. The cost-effectiveness of offering CBE in a 
comprehensive breast center was reported in a cohort of 
60,000 women who received CBE by a nurse practitioner. 
Four hundred and seventy four had a positive exam leading 
to a diagnostic evaluation. Forty-six cancers were identifi ed, 
32 of which would have been identifi ed by mammography 
alone, and only 14 were not seen on a mammogram. The cost 
of CBE was 122,598 per cancer detected based solely on 
CBE fi ndings [ 37 ].  

    Imaging of the Male Breast 

 A male breast is composed of subcutaneous tissue, atrophic 
ducts, and stromal elements with preponderance of fat [ 38 ]. 
Conditions that affect the male breast are therefore related to 
ductal and stromal proliferation and include the most com-
monly encountered gynecomastia, invasive ductal carci-
noma, and papillary neoplasm. Most commonly men are 
referred for a breast lump, breast enlargement, or tenderness. 
Mammography is the initial imaging and may be the only 
modality needed. If abnormality cannot be imaged on mam-
mography or if fi ndings are questionable, sonography is indi-
cated. The most common cause of breast symptoms are due 
to gynecomastia. 

    Gynecomastia 

 Gynecomastia is the most common breast problem in a male 
patient and has been reported to be between 87 and 90 % of 
cases [ 39 ,  40 ]. There are three patterns of gynecomastia, nod-
ular, dendritic, and diffuse glandular. The nodular pattern rep-
resents the early fl orid phase of ductal and stromal proliferation 
and is seen in the fi rst year of onset and accounts for 34–36 % 
of gynecomastia [ 39 ,  40 ]. At mammography it produces a 
fan-shaped subareolar density that blends into surrounding 
parenchyma (Fig.  14.2a–d ). Ultrasound is not needed when 
mammographic appearance is characteristic. Ultrasound may 
show the area of gynecomastia as an irregular mass prompt-
ing a recommendation for a biopsy of a benign abnormality 
and should be avoided for this reason (Fig.  14.2d ). The pre-
sentation is in the form of a painful mass and the process is 
reversible if the inciting factor is withdrawn [ 38 ]. The den-
dritic phase is the fi brotic quiescent phase characterized by 
stromal fi brosis and ductal proliferation. This accounts for 
31–35 % of cases of gynecomastia [ 39 ,  40 ]. This represents 
irreversible phase of gynecomastia. Diffuse glandular type 
accounts for 31–33 % of cases and is seen in patients receiv-
ing estrogen therapy and represents a combination of den-
dritic and diffuse nodular types. Gynecomastia tends to be 
bilateral in 55–65 % of cases [ 39 ,  40 ].

       Male Breast Cancer 

 Breast cancer accounts for 1–8 % of symptomatic breast dis-
ease in males [ 39 – 41 ]. About 0.7 % of all breast cancers are 
diagnosed in men [ 38 ]. In 2010 based on cancer statistics, 
1,970 new cases of male breast cancers were diagnosed [ 42 ]. 
Mass without calcifi cations is seen in 86 % of breast cancer 
cases in men and    as calcifi cations in 7 % [ 39 ]. Mean size of 
the mass is 2.4 cm; prognosis is generally poor due to late 
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stage of presentation. Risk factors for breast cancer in males 
include Klinefelter syndrome, BRCA1 or BRCA2 mutation, 
family history of breast cancer in a fi rst-degree male or female 
relative, hyperestrogenism, exogenous estrogen for feminiza-
tion purposes, advanced age, and history of chest radiation. 
Breast cancer typically presents at an age on an average 
10 years later than in women, the mean age at diagnosis being 
67 years [ 38 ]. The disease is often at an advanced stage at 
diagnosis with axillary node metastasis seen at initial evalua-
tion in 50 % of cases [ 38 ]. Secondary signs of breast cancer 
occur earlier in the male breast because of the smaller size of 
the breast. These include nipple retraction, skin  ulceration 

and thickening, and axillary adenopathy [ 41 ]. Cystic lesions 
in a male breast have to be worked up as potentially malig-
nant since cystic lesions commonly demonstrate malignant 
fi ndings. Breast cancer most often presents as a discrete mass 
with malignant features on a mammogram or ultrasound. The 
relationship of the mass to the nipple is helpful; an eccentric 
mass is highly suspicious for cancer [ 41 ]. 

 The differential diagnosis of male breast includes gyneco-
mastia, lipoma, epidermal inclusion cyst, pseudoangioma-
tous hyperplasia, and intraductal papilloma. The most 
common histological type of breast cancer is the infi ltrating 
ductal cancer accounting for 80 % of all cancers, ductal 

a

d

b c
  Fig. 14.2    A 65-year-old male 
with history of liver disease 
presenting with left breast 
swelling. ( a ) Mediolateral 
oblique view of the left breast 
demonstrates a fan-shaped 
subareolar density consistent 
with gynecomastia. 
( b ,  c ) Craniocaudal views of the 
left breast demonstrate a 
fan-shaped subareolar density 
consistent with gynecomastia. 
( d ) Ultrasound demonstrates an 
irregular hypoechoic mass-like 
abnormality representing 
gynecomastia       
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 carcinoma in situ accounts for 5 % of cancers, and rarer 
types include papillary cancer [ 38 ].   

    Overdiagnosis of Breast Cancer 
with Screening Mammography 

 The term  overdiagnosis  of breast cancer by screening mam-
mography in population-based studies refers to the differ-
ence between cancer detection and subsequent treatment of 
abnormal fi ndings and the corresponding effect on mortal-
ity. The percentage of overdiagnosis represents the esti-
mated percentage of cases that were detected and treated but 
that would not have affected mortality if had been left alone. 
In other words mammography identifi es cancers that are 
nonlethal and do not lead to mortality [ 43 ,  44 ]. Bleyer and 
Belch used a model for expectation values and estimated 
that 31 % of cancers that are diagnosed breast cancer repre-
sent overdiagnosis [ 43 ]. They then concluded that the reduc-
tion in mortality can be attributed to improvements in 
therapy and not to early diagnosis [ 43 ]. In an opinion article 
in response to this theory, Gur and Sumkin correctly point 
out that once a decision to screen is made, the role of a 
breast imager should be to detect disease early and towards 
this end due diligence is needed to detect and correctly diag-
nose all abnormalities at the earliest stage possible. It is then 
the responsibility of other specialties to make the best use of 
the information provided by the radiologist to decide how 
best to use the information in the appropriate management 
of the patient. They state that there can only be a “correct, 
partially correct or an incorrect diagnosis and there can only 
be optimally managed, suboptimally managed and misman-
aged and over treated disease” [ 44 ]. They go on to appropri-
ately state “There should not be any doubt that the overall 
objective of a screening program is to fi rst and foremost 
detect, correctly diagnose, and appropriately treat early pre-
clinical cancers that, if left alone, would become life threat-
ening cancers” [ 44 ]. This seems to be a reasonable and 
appropriate response to the criticism of overdiagnosis of 
breast cancer.  

    Mammographically Occult Breast Cancer 
with Axillary Metastasis 

 Axillary metastatic lymphadenopathy with no primary tumor 
identifi ed in the breast on physical examination or mammog-
raphy is rare, and only three such cases of mammographi-
cally occult breast cancer were reported in one study over a 
10-year period [ 45 ]. In another reported series, isolated 
enlarged axillary nodes were present in 72 of 200,716 women 
screened [ 46 ]. Thirteen patients had no reason for recall, and 
of the 59 patients recalled, only 13 had malignancy, 4 were 

metastatic breast cancer, and 9 were lymphoma; the remain-
der of the cases had a benign etiology for the presence of 
isolated abnormal axillary lymph nodes [ 46 ]. Fine needle 
aspiration biopsy with defi nitive cytological diagnosis pre-
cludes need for excisional biopsy in most cases. It has been 
suggested that such cases of axillary metastasis from occult 
breast cancer can be managed with axillary node clearance 
and chemotherapy with a possible role for radiation treat-
ment to the ipsilateral breast [ 45 ]. Metastatic axillary adeno-
carcinoma with an occult breast cancer is uncommon type of 
stage II breast cancers. Prognosis is not as grave as is believed 
for individual patients. In the largest reported series of 48 
patients with an axillary mass proven to be metastatic adeno-
carcinoma consistent with mammary origin, patients were 
followed for 5 years. All primary cancers were clinically 
occult and mammographically occult in 28 women [76 %]. 
In nine patients metastasis was positive for estrogen and pro-
gesterone receptors [ER, PR +] and in 10 patients    [ER, PR –]. 
Mastectomy with axillary dissection was carried out in 38 of 
48 patients, 21 received adjuvant chemotherapy [ 47 ]. 
   Pathologically a primary breast cancer was found in the mas-
tectomy specimen in 36/48 [75 %] of cases; seven of these 
cancers were histologically noninvasive. Tumor size ranged 
from 1 mm to 6.5 cm. In 20 of 48 patients, there were 1–3 
positive axillary nodes [ 47 ]. 

 An isolated abnormal lymph node in the axilla identifi ed 
on a screening mammogram is optimally imaged with ultra-
sound [ 48 ]. A size greater than 2 cm, absence of fatty hilum, 
a rounded shape, and focal or diffuse cortical thickening are 
recognized abnormal sonographic criteria for classifying a 
lymph node as abnormal with a recommendation for biopsy 
(Fig.  14.3a, b ). In one series 10 of 17 with such abnormal 
features were histologically proven to be malignant. Six of 
these ten cases were metastatic adenocarcinoma and three 
were lymphoma and one was undifferentiated sarcoma [ 48 ]. 
   Apart from metastatic breast cancer and lymphoma most 
commonly non-Hodgkin’s type, metastasis from malignant 
melanoma, lung carcinoma, stomach carcinoma, or ovarian 
carcinoma should be considered [ 49 ]. Breast MRI is useful 
in further evaluation of a patient with a biopsy-proven meta-
static adenocarcinoma in an axillary lymph node with a 
mammographically and clinically occult ipsilateral breast 
cancer [ 50 ]. In a review of eight retrospective studies, MRI 
was able to detect cancers in more than two-thirds of patients; 
in 80 % of these cases, a second-look ultrasound was able to 
fi nd the MRI-detected abnormality. MRI provided a possibil-
ity of a breast-conserving surgery in one-third of these 
patients [ 50 ]. A fi nding of an isolated abnormal axillary 
lymph and a normal mammogram is best managed by a 
whole breast and axillary ultrasound followed by fi ne needle 
or a core needle biopsy under ultrasound guidance. If meta-
static adenocarcinoma is found, an MRI is indicated to iden-
tify an occult cancer.
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   Challenges in breast imaging are many, and these chal-
lenges often may not have a standardized management pro-
tocol; decisions may have to be made based on available 
resources and expertise as well as the individual patient. 
Some of the commonly encountered challenges have been 
discussed previously. Management decisions will continue 
to evolve as our knowledge in understanding the many facets 
of breast cancer screening and diagnosis unfolds in the future 
as technologies and expertise evolves.     

   References 

    1.    Di Maggio C. State of the art of current modalities for the diagnosis 
of breast lesions. Eur J Nucl Med Mol Imaging. 2004;31 Suppl 
1:S56–69.  

    2.    Shiffman MA. Mammograms in cosmetic breast surgery. Indian J 
Plast Surg. 2005;38:100–4.  

    3.    Perras C. Fifteen years of mammography in cosmetic surgery of the 
breast. Aesthetic Plast Surg. 1990;14(2):81–4.  

    4.    Kroll SS, Schusterman MA, Tadjalli HE, Singletary SE, Ames 
F. Risk of recurrence after treatment of early breast cancer with 
skin-sparing mastectomy. Ann Surg Oncol. 1997;4(3):193–7.  

    5.    Sim YT, Litherland JC. The use of imaging in patients post breast 
reconstruction. Clin Radiol. 2012;67(2):128–33.  

    6.    Destounis S, Morgan R, Arieno A, Seifert P, Somerville P, Murphy 
P. A review of breast imaging following mastectomy with or with-
out reconstruction in an outpatient community center. Breast 
Cancer. 2011;18(4):259–67.  

    7.    Helvie MA, Wilson TE, Roubidoux MA, Wilkins EG, Chang 
AE. Mammographic appearance of recurrent breast carcinoma with 
TRAM fl ap breast reconstructions. Radiology. 1998;209:711–5.  

    8.    Helvie M, Bailey J, Roubidoux M, Pass H, Chang A, Pierce L, et al. 
Mammographic screening of TRAM fl ap breast reconstructions for 
detection of non-palpable recurrent cancer. Radiology. 2002;224:
211–6.  

    9.    Howard MB, Battaglia T, Prout M, Freund K. The effect of imaging 
on the clinical management of breast pain. J Gen Intern Med. 
2012;27(7):817–24.  

    10.    Lumachi F, Ermani M, Brandes AA, et al. Breast complaints and 
risk of breast cancer. Population-based study of 2,879 self-selected 
women and long-term follow-up. Biomed Pharmacother. 
2002;56(2):88–92.  

   11.    Smith RL, Pruthi S, Fitzpatrick LA. Evaluation and management of 
breast pain. Mayo Clin Proc. 2004;79(3):353–72.  

    12.    Duijm LEM, Guit GL, Hendriks JHCL, Zaat JOM, Mali 
WPTM. Value of breast imaging in women with painful breasts: 
observational follow up study. Br Med J. 1998;317(7171):1492–5.  

     13.    Chang JM, Moon WK, Cho N, Han W, Noh DY, Park IA, Jung 
EJ. Risk of carcinoma after subsequent excision of benign papil-
loma initially diagnosed with an ultrasound (US)-guided 14-gauge 
core needle biopsy: a prospective observational study. Eur Radiol. 
2010;20(5):1093–100.  

    14.    Liberman L, Tornos C, Huzjan R, Bartella L, Morris EA, Dershaw 
DD. Is surgical excision warranted after benign, concordant diag-
nosis of papilloma at percutaneous breast biopsy? AJR Am J 
Roentgenol. 2006;186:1328–34.  

    15.    Kim WH, Chang JM, Moon WK, Cho N, Yi A, Koo HR, Kim 
SJ. Intraductal mass on breast ultrasound: fi nal outcomes and pre-
dictors of malignancy. AJR Am J Roentgenol. 2013;200(4):932–7.  

     16.    Shin S, Schneider HB, Cole Jr FJ, Laronga C. Follow-up recom-
mendations for benign breast biopsies. Breast J. 2006;12(5):
413–7.  

     17.    Daly CP, Bailey JE, Klein KA, Helvie MA. Complicated breast 
cysts on sonography: is aspiration necessary to exclude malig-
nancy? Acad Radiol. 2008;15(5):610–7.  

     18.    Ciatto S, Cariaggi P, Bulgaresi P. The value of routine cytologic 
examination of breast cyst fl uids. Acta Cytol. 1987;31(3):301–4.  

a b

  Fig. 14.3    Isolated enlarged right axillary lymph node histologically 
proven to be benign reactive follicular hyperplasia. ( a ) Right breast 
mammogram with an enlarged dense fat replaced lymph node with a 

post-biopsy clip within. There was no mammographic or clinical 
abnormality in the right breast. ( b ) Ultrasound demonstrates an abnor-
mal enlarged lymph node with absence of fat hilum       

 

M.K. Shetty



299

    19.    Berg WA, Campassi CI, Ioffe OB. Cystic lesions of the breast: 
sonographic-pathologic correlation. Radiology. 
2003;227(1):183–91.  

     20.    Sanders LM, Lacz NL, Lara J. 16 year experience with aspiration of 
noncomplex breast cysts: cytology results with focus on positive 
cases. Breast J. 2012;18(5):443–52.  

    21.    Gottlieb S. Ultrasound plus mammography may detect more early 
cancers. BMJ. 2002;325:678.  

    22.    Stomper PC, D’Souza DJ, DiNitto PA, Arredondo MA. Analysis of 
parenchymal density on mammograms in 1353 women 25–79 years 
old. AJR Am J Roentgenol. 1996;167:1261–5.  

    23.    Boyd NF, Guo H, Martin LJ, et al. Mammographic density and the 
risk and detection of breast cancer. N Engl J Med. 2007;356:
227–336.  

     24.    Berg WA, Blume JD, Cormack JB, et al. Combined screening with 
ultrasound and mammography vs mammography alone in women 
at elevated risk of breast cancer. JAMA. 2008;299:2151–63.  

     25.    Weigert J, Steenbergen S. The Connecticut experiment: the role of 
ultrasound in the screening of women with dense breasts. Breast 
J. 2012;18(6):517–22.  

    26.    Parris T, Wakefi eld D, Frimmer H. Real world performance of 
screening breast ultrasound following enactment of Connecticut 
Bill 458. Breast J. 2013;19(1):64–70.  

     27.    Hooley RJ, Greenberg KL, Stackhouse RM, Geisel JL, Butler RS, 
Philpotts LE. Screening US in patients with mammographically 
dense breasts: initial experience with Connecticut Public Act 
09–41. Radiology. 2012;265(1):59–69.  

     28.    Dinnes J, Moss S, Melia J, Blanks R, Song F, Kleijnen 
J. Effectiveness and cost-effectiveness of double reading of mam-
mograms in breast cancer screening: fi ndings of a systematic 
review. Breast. 2001;10(6):455–63.  

    29.    Duijm LE, Groenewoud JH, Hendriks JH, de Koning 
HJ. Independent double reading of screening mammograms in The 
Netherlands : effect of arbitration following reader disagreements. 
Radiology. 2004;231(2):564–70.  

     30.    Gilbert FJ, Astley SM, McGee MA, Gillan MG, Boggis CR, 
Griffi ths PM, Duffy SW. Single reading with computer-aided detec-
tion and double reading of screening mammograms in the United 
Kingdom National Breast Screening Program. Radiology. 
2006;241(1):47–53.  

    31.    Taylor P, Potts HW. Computer aids and human second reading as 
interventions in screening mammography: two systematic reviews 
to compare effects on cancer detection and recall rate. Eur J Cancer. 
2008;44(6):798–807.  

     32.    Bennett RL, Blanks RG, Moss SM. Does the accuracy of single 
reading with CAD (computer-aided detection) compare with that of 
double reading?: A review of the literature. Clin Radiol. 
2006;61(12):1023–8.  

     33.    Brown J, Bryan S, Warren R. Mammography screening: an incre-
mental cost effectiveness analysis of double versus single reading 
of mammograms. BMJ. 1996;312(7034):809–12.  

     34.    Cairns J, Van Der Pol M. Cost-effectiveness of non-consensus dou-
ble reading. Breast. 1998;7(5):243–6.  

     35.    Chiarelli AM, Majpruz V, Brown P, Thériault M, Shumak R, Mai 
V. The contribution of clinical breast examination to the accuracy of 
breast screening. J Natl Cancer Inst. 2009;101(18):1236–43.  

    36.    Bancej C, Decker K, Chiarelli A, Harrison M, Turner D, Brisson 
J. Contribution of clinical breast examination to mammography 
screening in the early detection of breast cancer. J Med Screen. 
2003;10(1):16–21.  

     37.    Feigin KN, Keating DM, Telford PM, Cohen MA. Clinical breast 
examination in a comprehensive breast cancer screening program: 
contribution and cost. Radiology. 2006;240(3):650–5.  

         38.    Nguyen C, Kettler MD, Swirsky ME, Miller VI, Scott C, Krause R, 
Hadro JA. Male breast disease : pictorial review with radiologic- 
pathologic correlation. Radiographics. 2013;33(3):763–79.  

         39.    Günhan-Bilgen I, Bozkaya H, Ustün E, Memiş A. Male breast dis-
ease: clinical, mammographic, and ultrasonographic features. Eur J 
Radiol. 2002;43(3):246–55.  

       40.    Adibelli ZH, Oztekin O, Gunhan-Bilgen I, Postaci H, Uslu A, Ilhan 
E. Imaging characteristics of male breast disease. Breast 
J. 2010;16(5):510–8.  

      41.    Chen L, Chantra PK, Larsen LH, Barton P, Rohitopakarn M, Zhu 
EQ, Bassett LW. Imaging characteristics of malignant lesions of the 
male breast. Radiographics. 2006;26(4):993–1006.  

    42.    Jemal A, Siegel R, Xu J, Ward E. Cancer statistics, 2010. CA 
Cancer J Clin. 2010;60(5):277–300.  

      43.    Bleyer A, Welch HG. Effect of three decades of screening mam-
mography on breast-cancer incidence. N Engl J Med. 2012;
367(21):1998–2005.  

      44.    Gur D, Sumkin JH. Screening for early detection of breast cancer: 
overdiagnosis versus suboptimal patient management. Radiology. 
2013;268(2):327–8.  

     45.    Lanitis S, Behranwala KA, Al-Mufti R, Hadjiminas D. Axillary 
metastatic disease as presentation of occult or contralateral breast 
cancer. Breast. 2009;18(4):225–7.  

     46.    Patel T, Given-Wilson RM, Thomas V. The clinical importance of 
axillary lymphadenopathy detected on screening mammography: 
revisited. Clin Radiol. 2005;60(1):64–71.  

     47.    Rosen PP, Kimmel M. Occult breast carcinoma presenting with 
axillary lymph node metastases: a follow-up study of 48 patients. 
Hum Pathol. 1990;21(5):518–23.  

     48.    Shetty MK, Carpenter WS. Sonographic evaluation of isolated 
abnormal axillary lymph nodes identifi ed on mammograms. J 
Ultrasound Med. 2004;23(1):63–71.  

    49.    Görkem SB, O’Connell AM. Abnormal axillary lymph nodes on 
negative mammograms: causes other than breast cancer. Diagn 
Interv Radiol. 2012;18(5):473–9.  

     50.    de Bresser J, de Vos B, van der Ent F, Hulsewé K. Breast MRI in 
clinically and mammographically occult breast cancer presenting 
with an axillary metastasis: a systematic review. Eur J Surg Oncol. 
2010;36(2):114–9.    

14 Challenges in Breast Imaging


	14: Challenges in Breast Imaging
	Introduction
	 Inappropriate Indications for Mammography
	Prior to and Following Breast Augmentation
	 Imaging Surveillance in the Postmastectomy Patient
	 Mammography for Breast Pain

	 Breast Intervention
	Intraductal Masses
	 Follow-up After Concordant Percutaneous Biopsy
	Calcifications
	 Masses

	 Aspiration of Cysts

	 Dense Breast Law
	 Double Reads
	Double Reads vs Single Reads With CAD
	 Cost-Effectiveness of Double Reading

	 Clinical Breast Exam with Screening Mammography [ 35 – 37 ]
	 Imaging of the Male Breast
	Gynecomastia
	 Male Breast Cancer

	 Overdiagnosis of Breast Cancer with Screening Mammography
	 Mammographically Occult Breast Cancer with Axillary Metastasis
	References


