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Breast cancer is usually detected either on routine screening 
mammography or by palpating a mass. Occult breast cancer 
presenting with distant metastatic disease or axillary lymph node 
metastasis without a clinically or mammographically detectable 
breast tumor is an uncommon presentation, accounting for less 
than 0.5% of all women with newly diagnosed breast cancer [1].

The use of breast magnetic resonance imaging has recently 
been reported for screening high risk women and for evaluating 
disease extent in women with known breast cancer before or 
after treatment [2-6]. There are several reports in the literature 
describing the use of MRI to locate the primary tumor site in 
patients with occult breast cancer [7-15]. The aims of the pres-
ent study were to assess the role of breast MRI in women with 

metastatic carcinoma and an occult primary site, and to define 
the MR characteristics of breast cancer in these patients.

Patients and Methods
This retrospective study evaluated 20 women with metastatic 
disease consistent with breast origin, and negative clinical and 
mammographic evaluation of the breasts, who underwent con-
trast-enhanced breast MRI between 2000 and 2006 at a single 
institution. Metastatic disease was found in axillary lymph nodes 
in 14 patients, bone in 3, supraclavicular lymph nodes in one eye 
globe in one and paraneoplastic syndrome in one. 

Biopsy of the metastatic site was performed in 18 of the 20 
women. Adenocarcinoma of probable breast origin was found 
in 16 patients and anaplastic carcinoma in 2. The results of 
immunohistochemical staining for estrogen and progesterone 
receptors were available in 11 patients and were positive in 7. 
Biopsy was not performed in a patient with an eye globe tumor 
and in a patient with a paraneoplastic syndrome. 

Four women were excluded from the study: one had an eye 
globe tumor that was suspected as breast metastasis and was 
found to be an eye melanoma; two had suspicious enhancing 
lesions detected on MRI but tissue diagnosis from the breast was 
not obtained and the patients were lost to follow-up; and in the 
final patient, tissue diagnosis from the breast was not obtained 
before neoadjuvant chemotherapy. In this woman mastectomy 
following neoadjuvant chemotherapy revealed a small residual 
tumor in an area that correlated with the pretreatment MRI find-
ings. The remaining 16 women thus comprised the study group. 
Patient age ranged from 31 to 77 years (median age 54). No 
patient had a prior history of malignancy.

Two senior breast radiologists with more than 5 years of 
experience in breast imaging reviewed all mammograms prior 
to the MRI study and confirmed no mammographic evidence 
of disease. All mammograms revealed dense breast tissue and 
were classified as Breast Imaging Reporting and Data System 
(BIRADS) 3 or 4. Eleven of the 16 patients also underwent breast 
sonography prior to MRI; all were negative for disease.

MRI was performed with a 1.5-T Signa system (GE Medical 
Systems, Milwaukee, WI, USA). The patients were imaged in the 
prone position, utilizing a dedicated breast coil (USA Instruments, 
Cleveland, OH). Sagittal T2-weighted, fat-suppressed, fast spin 
echo (TR/TE, 4000-5500/85-100) images of the breasts were 
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obtained. Sagittal three-dimensional fat-suppressed T1-weighted 
images (TR/TE, 6.6 -17/1.8-2.4; flip angle, 35°; bandwidth, 31.25 
MHz) were then obtained before and three times after adminis-
tration of 20 ml gadopentate dimeglumine (Magnevist, Schering, 
Berlin, Germany). Section thickness was 3 mm without a gap 
using a matrix of 256 x 192–256 and a field of view of 22 cm. 
Unenhanced images were subtracted from the contrast-enhanced 
images on a pixel-by-pixel basis. Maximal intensity projection 
reconstructions were extracted from contrast-enhanced images. 
All MRI exams were interpreted by one of two radiologists ex-
perienced in breast MRI and familiar with the patients’ clinical 
histories.

Enhancing lesions were graded according to probability of 
malignancy using BIRADS classification [16]. Lesions considered 
suspicious (BIRADS 4 and 5) were defined as masses with ir-
regular or spiculated margins, and those with heterogeneous, 
linear, irregular rim or segmental enhancement. 

Second-look targeted ultrasonography was performed based 
on MRI findings. Whenever a correlating lesion was noted, ultra-
sound-guided core needle biopsy was performed using a previ-
ously described technique [17]. If the lesion was not identified 
on targeted ultrasound or if ultrasound-guided core needle biopsy 
was negative, and in cases where second-look targeted ultrasound 
was not performed, an excisional biopsy after MR-guided needle 
localization was performed using previously described methods 
[18]. 

We studied the correlation between MRI findings and biopsy 
or surgical pathology and assessed MRI performance in detecting 
lesions and evaluating disease extent. Descriptive statistics were 
used.

Results 
Twenty-nine suspicious enhancing lesions were detected on MRI 
in 15 of the 16 patients. Lesion size ranged from 0.4 to 7 cm 
(median 1.5 cm). Twenty-four lesions (83%) had characteristics 
of malignancy (BIRADS 4 and 5) and 5 (17%) were indeterminate 
(BIRADS 3). Mass enhancement was found in 26 lesions and non-
mass enhancement in 3 lesions. The pattern of enhancement in 
these three included ductal enhancement in one and segmental 
enhancement in two lesions [Figure 1]. A single lesion was found 
on MRI in 6 (40%), multifocal disease (multiple lesions in the 
same quadrant) in 3 (20%), multicentric disease (lesions in more 
than one quadrant) in 4 (27%), and bilateral breast lesions in 2 
patients (13%) [Figure 2]. 

In 13 of the 16 patients (81%) MRI lesions were proven to 
be a primary breast cancer. Tissue diagnosis was obtained by 
ultrasound-guided biopsy in nine patients [Figure 3], MR-guided 
needle localization and excisional biopsy in three, and excisional 
biopsy with no imaging guidance in one (retroareolar MRI find-
ings). Pathology disclosed invasive ductal carcinoma in six, mixed 
invasive ductal and lobular carcinoma in one, invasive ductal 
carcinoma with component of ductal carcinoma in situ in five 

BIRADS = Breast Imaging Reporting and Data System

patients, and DCIS only, in one patient. Histological tumor grade 
was high in six patients, intermediate in five, and low in two 
patients. 

Initial treatment was surgical in nine patients. Mastectomy 
was performed in three, all with multicentric disease on MRI. 
Surgery confirmed multicentric disease in only one of these 
patients. Lumpectomy was performed in five patients. Four of 
them had MRI findings in one quadrant only and one patient had 
a single focus of enhancement in each breast and subsequently 
underwent bilateral lumpectomies. One patient initially had a 
lumpectomy, based on a solitary small focus of disease on MRI, 
later followed by mastectomy. In this patient, axillary lymph node 
dissection performed at the time of lumpectomy incidentally 
revealed another 3 mm focus of carcinoma in the axillary tail. 
This focus was not demonstrated on MRI; therefore, the MRI 
underestimated the extent of disease. In retrospect, we found 
that this area was not included in the MRI field of view. 

Overall, of the 9 patients who underwent initial surgical 
therapy, MRI findings correctly estimated disease extent in 6 
patients (67%), underestimated the extent in 1 patient (11%), 
and overestimated disease in 2 (22%). Four patients were treated 
initially with chemotherapy. Among these, multiple biopsies 

DCIS = ductal carcinoma in situ

Figure 1. A 55 year old woman with an enlarged right axillary lymph 
node and fine needle aspiration cytology suspicious for breast cancer. 
Physical examination of the breasts, mammography and initial breast 
ultrasound were negative. MIP-reconstructed MR image shows a 1.6 
cm ill-defined mass (arrow) with adjacent segmental enhancement 
involving most of the lower breast (curved arrow). Second-look 
targeted ultrasound demonstrated two lesions, both biopsied under 
ultrasound guidance and revealing DCIS.
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before treatment proved multicentric disease in one patient and 
multifocal disease in another.

In two patients biopsy of suspicious MRI lesions did not 
reveal tumor. One of them [Table 1, patient #15] underwent 
MR-guided needle localization and excisional biopsy, which did 
not reveal a primary breast tumor. This patient had bilateral 
MRI lesions graded BIRADS 3; biopsy revealed benign pathology 
from both (fibroadenoma on one side and fibrocystic changes 
on the other). The other patient [Table 1, patient #14] had an 
ultrasound-guided core needle biopsy of a lesion, which cor-
related with the MRI pathology, revealing lobular carcinoma in 
situ only. Therefore, there were two patients with false positive 
MRI findings 

No suspicious findings on MRI were found in one patient 
in whom the primary breast tumor site was detected later as 

an area of abnormal uptake on positron emission tomography/
computed tomography. A correlating lesion was subsequently 
located on targeted second-look ultrasound, and lumpectomy 
after ultrasound-guided needle localization revealed foci of low 
grade DCIS. Therefore, in one patient the MRI was false nega-
tive. The results of the 16 patients with metastatic disease and 
unknown primary site are presented in Table 1.

Figure 2. A 70 year old woman with an enlarged left axillary lymph node suspicious on fine needle aspiration cytology for breast cancer. Physical 
examination of the breasts was negative. Mammography [A] demonstrated heterogeneously dense breasts with no focal abnormality. Bilateral breast 
ultrasounds were negative. Contrast-enhanced T1-weighted fat-suppressed MR images showed bilateral abnormalities. In the right upper outer 
quadrant [B] note the 4 cm area of heterogeneous enhancement (arrow), and in the left lateral breast [C] a 2.5 cm lobulated enhancing mass 
(arrow). Bilateral lumpectomies revealed tubulolobular carcinoma from both sites.

Figure 3. A 77 year old woman with an enlarged left axillary lymph node proven on core needle biopsy to represent metastatic 
breast cancer. Physical examination of the breasts, mammography and initial ultrasound of the breasts were negative. Contrast-
enhanced subtracted MR image [A] shows a 1.2 cm mass in the left lower outer quadrant (arrow) as well as an enlarged axillary 
lymph node (curved arrow). [B] Second-look targeted ultrasound demonstrated a correlating lesion; an ultrasound-guided core needle 
biopsy was performed. The needle (arrow) is seen in relation to the suspicious mass (asterisk). Pathology revealed invasive duct 
carcinoma.

Table 1. Results of 16 patients with metastatic disease and unknown 
primary site

Primary cancer site No. of 
patients

MRI findings

Breast 14 True positive enhancing lesions in 13 patients

False negative MRI in 1 patient 

Primary tumor site not found 2 False positive enhancing lesions in 2 patients

A
B C

BA

Original Articles



451  •  Vol 10  •  June 2008 Breast MRI Characteristics

Discussion
MRI of the breast is a relatively expensive and not readily avail-
able examination with high sensitivity but variable low specificity, 
and is not routinely performed as a breast screening tool in the 
general population [6,19]. Women with occult breast cancer in 
whom the primary tumor cannot be identified on mammography 
or clinical examination pose a specific diagnostic problem. This 
group of patients may benefit from breast MRI due to its high 
sensitivity for detecting the primary tumor site. 

Treatment of women who have isolated axillary lymph node 
metastasis but without a diagnosed primary site is controversial. 
In the past, the standard therapy was mastectomy and axillary 
lymph node dissection, with or without radiation therapy. It has 
been shown that in up to one-third of these women the tumor is 
not identified even at mastectomy. Moreover, the patient survival 
rate is not improved with mastectomy, and the prognosis of these 
patients is determined by the number of lymph nodes involved 
and by the histological tumor grade. If the primary tumor site is 
found, local control may be achieved by breast-conserving surgery 
[1,20,21]. Since MRI is known to have high sensitivity in detecting 
breast cancer and evaluating disease extent [2], it may play an 
important role in planning treatment for patients with occult 
axillary lymph node metastases.

In patients with remote metastatic disease of unknown ori-
gin, it is also important to locate the primary tumor site. This 
knowledge can provide important prognostic and therapeutic 
information and may provide an accessible site for biopsy, 
thereby enabling a targeted chemotherapy regimen. Follow-up of 
the primary tumor site may also serve as an indicator of disease 
response.

Given the importance of detecting the primary tumor site in 
these patients, we lowered our index of suspicion of MRI findings 
and included undetermined lesions (BIRADS 3) in two patients. 
All these lesions were found to have a benign pathology. In one 
of these patients no tumor was found at pathology, and in the 
second, disease extent was overestimated. Thus, lowering our 
index of suspicion led to a lower specificity. We also obtained 
one false negative result, which was found to be low grade DCIS 
at pathology. It has been shown that MRI is less sensitive to low 
grade DCIS than to invasive tumors [22]. We also present one 
case where the MRI exam underestimated disease extent and did 
not demonstrate a small tumor in the axillary tail; the region of 
this tumor was found retrospectively not to have been included 
in the MRI field of view. Other investigators have also reported 
that false negative MRI findings are very uncommon in patients 
with occult breast cancer [7,10,12]. Therefore, in patients with 
occult breast cancer, if there is no enhancing lesion on MRI the 
presence of invasive carcinoma is very unlikely.

In most of our patients (10 of 15) the tissue diagnosis was 
obtained by targeted ultrasound-guided biopsy based on the 
MRI findings. Obdeijn et al. [10] previously showed that targeted 
ultrasound-guided fine needle aspiration following MRI of the 
breast, with knowledge of the location of the MRI pathology, is 
sensitive in patients with occult breast cancer. We also found 
that when performed in correlation with the MRI findings, ultra-

sound has a high rate of detection. We recommend performing 
targeted ultrasound directed to the location of MRI pathology in 
all women with occult breast cancer and suspicious findings on 
MRI, even if initial sonography prior to MRI is negative. If posi-
tive, this procedure can provide a relatively easy and accessible 
modality for tissue diagnosis. We performed MR-guided needle 
localizations with subsequent surgical excision in four patients 
only. This method is more time consuming, expensive and un-
comfortable for the patient as compared to ultrasound-guided 
biopsy. Furthermore, this technique requires special training and 
equipment. In addition, in some cases unnecessary surgery is 
performed. Alternatively, MR-guided biopsy could be performed 
in a patient with a negative second-look targeted ultrasound, 
eliminating the need for surgery. In our series, MR-guided biop-
sies were not performed due to lack of adequate equipment at 
the time.

In some patients biopsies of several MRI-detected lesions 
were performed. This is because of the low specificity of MRI for 
differentiating benign from malignant lesions, and the importance 
of accurate estimation of disease extent for treatment planning. 
Multiple targeted biopsies based on MRI findings helped prove 
more than one focus of disease in four patients in our study, 
and in one patient multiple biopsies revealed bilateral breast 
carcinoma. 

Most occult cancers in this series were small (median diam-
eter 1.5 cm). Intermediate and high histological tumor grade 
was common, found in 11 of 13 patients (85%) with tissue 
diagnosis of breast cancer. It is known that histologically low 
grade tumors are less likely to metastasize [23,24]. It is possible 
that the reason for early metastases in occult small tumors is 
its high grade. Another feature that was commonly observed 
in our patient group was the multiplicity of tumor foci within 
the breasts. More than one focus of disease was found on MRI 
and histologically proven in 6 of 13 patients (46%). This finding 
enhances the importance of performing MRI in patients with oc-
cult breast cancer for more accurate assessment of disease extent 
before treatment and for identifying multicentric and bilateral 
tumors. The relationship between specific tumor characteristics 
such as tumor size, grade and multiplicity in patients with occult 
breast cancer needs to be further studied.

The retrospective nature of this study is an inherent limitation 
that may affect the results. Some patients were lost to follow-up. 
Additionally, clinically and mammographically occult breast cancer 
is an uncommon presentation and therefore results in relatively 
small patient populations; the largest group published to date 
comprised 69 patients collected over 6 years in a large referral 
facility (Memorial Sloan-Kettering Cancer Center, New York), how-
ever, most articles on patients with occult breast cancer included 
much smaller groups, similar to ours [9,10,12,14,15]. 

In conclusion, this study shows that in patients with meta-
static carcinoma of unknown origin breast MRI is sensitive in de-
tecting the primary tumor site and beneficial in assessing tumor 
extent. Small size and multiple foci are common features. We 
suggest including bilateral breast MRI as part of the evaluation 
of women with metastatic carcinoma and an occult primary site. 
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There is a wonderful mythical law of nature that the three things we crave most in life 
– happiness, freedom, and peace of mind – are always attained by giving them to someone 
else

General P.C. March (1864-1955), former U.S. Army Chief of Staff

I don't know why we are here, but I'm pretty sure that it is not in order to enjoy ourselves

Ludwig Wittgenstein (1889-1951), Austrian philosopher who worked primarily in the foundations of 
logic, the philosophy of mathematics, the philosophy of mind, and the philosophy of language. His 
influence has been wide-ranging and he is generally regarded as one of the twentieth century's 
most important philosophers

Original Articles


