
Annals of Surgical Oncology, 9(5):457-461 
Published by Lippincott Williams & Wilkins �9 2002 The Society of Surgical Oncology, Inc. 

Magnetic Resonance Imaging-Guided Biopsy of 
Mammographically and Clinically Occult Breast Lesions 

Isabelle Bedrosian, MD, James Schlencker, MD, Francis R. Spitz, MD, Susan G. Orel, MD, 
Douglas L. Fraker, MD, Linda S. Callans, MD, Mitchell Schnall, MD, PhD, 

Carol Reynolds, MD, and Brian J. Czerniecki, MD, PhD 

Background: Breast magnetic resonance imaging (MRI) is a very sensitive technique for 
detection of breast cancer. We report on MRI-guided needle localization for biopsy of abnormalities 
seen only on MRI. 

Methods: A retrospective review was performed of 231 patients with invasive breast cancer or 
ductal carcinoma-in-situ who had MRI as part of their evaluation and treatment at the University of 
Pennsylvania between 1992 and 1998. Clinical, radiological, and pathologic data were examined. 

Results: MRI needle localization was performed in 41 (18%) patients. MRI needle localization 
was required for a finding of a mammograpbical]y or clinically occult lesion in 31 patients, better 
MRI definition of tumor in 5 patients, and surgeon's choice in 5 patients. In all cases, MRI 
localization and excisional biopsy were successfully completed. Nineteen of 31 patients were found 
to have additional mammographically and clinically occult tumors. There were 12 (29%) false- 
positive MRI scans. 

Conclusions: MRI has a high sensitivity for detection of breast cancer; additional mammographi- 
cally and clinically occult sites of tumor are detected in approximately 1 (15%) of 7 breast cancer 
patients. These otherwise occult sites of disease can be appropriately biopsied with MRI needle- 
localization techniques. 
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Surgical planning and treatment of breast cancer rely 
on adequate assessment of the extent of  disease, the size 
of  the primary tumor, and the presence of  multiple tumor 
loci. Identification of  macroscopic multifocal (multiple 
foci of  tumor within the same quadrant) or multicentric 
(separate areas of tumor in different quadrants) disease is 
generally considered to result in higher rates of local 
recurrence and is, therefore, a contraindication to breast 
conservation. 1,2 Estimates of the frequency of  multifo- 
cality in breast cancer vary widely, and, depending on 
the specific criteria used, can range from 7% to 63%. 3-6 
Nonetheless, with the overall  high incidence of  breast 
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cancer in Western cultures, a significant number of  
women can be expected to have multifocal disease at 
presentation and therefore can be expected not to be ideal 
candidates for breast conservation. Preoperative identifi- 
cation of  these patients may be important for appropriate 

surgical management.  
As a diagnostic modali ty in breast cancer patients, 

magnetic resonance imaging (MRI) of the breast has 
been shown to have high sensitivity (94%-100%).  7-9 In 
addition, in these highly selected patients, MRI demon- 
strates other unsuspected areas of cancer in approxi- 
mately one third of  such cohorts. 8,9 Comparative studies 
of  MRI to mammogram,  ultrasound, and clinical assess- 
ment consistently show MRI to have higher accuracy for 
determining the extent of disease, including the presence 
of  multifocal or multicentric disease, m-12 However,  the 
specificity of  breast  MRI remains highly variable (37%-  
100%) 7-8,13 and overall is lower than would be desired, 

because of the enhancement of some benign breast le- 
sions with the administration of contrast. 14,15 Therefore, 
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the optimal management of lesions seen on MRI alone 
remains to be determined. We undertook this study to 
determine whether MRI needle localization was feasible 
for assessing the pathology of lesions observed on breast 
MRI. 

METHODS 

Patient Population 
From 1992 to 1998, 320 patients with biopsy-proven 

invasive breast cancer or ductal carcinoma-in-situ 
(DCIS) were evaluated with MRI before undergoing 
definitive surgical therapy. Patients who had excisional 
biopsy for diagnosis were excluded from this analysis, 
leaving a cohort of 231 patients for this analysis. Clini- 
cal, radiological, and pathologic data on this cohort were 
retrospectively examined. 

MRI and Needle-Localization Biopsy 
Breast MRI was performed with a 1.5-tesla GE Signa 

Horizon TM echo speed system (Fairfield, CT) with a 
compression breast array. Before-and-after intravenous 
gadolinium MRI scans were performed by using 2-ram 
slices and 350 X 700-/xm in-plane resolution. Findings 
of enhancement in a ductal or regional distribution were 
considered to be in situ carcinoma. Focal mass enhance- 
ment was considered to be representative of invasive 
cancer. 

For needle localization, a lateral plate containing a 
window measuring approximately 6.25 • 3.75 cm was 
centered over the area suggestive of malignancy. The 
location of the lesion was identified on an MRI. The x, y, 
and z dial positions were calculated with software to 
accurately position the needle guide. Each of the three 
dial positioning dials could be moved in intervals of .025 
ram. After the dials were appropriately set, the needle 
was passed into the area of interest. The wire position 
was subsequently verified for the surgeon by mammog- 
raphy (Fig, 1). 

RESULTS 

Patient Population 
From 1992 to 1998, 320 patients with biopsy-proven 

invasive breast cancer or DCIS were evaluated with MRI 
before undergoing definitive surgical therapy. Among 
this group, 89 patients had already been diagnosed by 
excisional biopsy and were excluded from this analysis. 
Of the remaining 231 patients, 41 (18 %) were identified 
as having had MRI-guided needle-localization biopsy 
(Fig. 2). The reasons for MRI-guided biopsy included 31 
patients with an unsuspected lesion detected by MRI and 
5 patients with difficult visualization by conventional 
imaging techniques and conversion to MRI for more 
accurate localization. In five patients, the choice of MRI 

FIG. 1. Magnetic resonance hnaging IMRl)-gmded needle localization and subsequent mammographic appearance of the wire. (A) T~o 
high-hllem, itv lesions that drop out x~i~.h MR[ localization I Bl. The \~ire', are then demonstrated on mammography (C). 
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FIG. 2. Patient population. MRI, magnetic resonance imaging. 

rather than conventional imaging for needle localization 
was not readily apparent. 

Sites of MRI-Localized Disease 
Thirty-one patients had suspicious lesions identified 

by MRI alone. In the majority (17 of 31) of these pa- 
tients, the additional site of disease was in a different 
quadrant from the index lesion (multicentric). Four pa- 
tients presenting with an axillary mass and a negative 
mammogram, and two patients with nipple discharge and 
a negative mammogram, had a mass localized by MRI. 
In the remaining eight patients, a separate focus of tumor 
was identified within the index quadrant (multifocal). 

Results of Biopsy 
All patients undergoing MRI needle-localization bi- 

opsy were successfully localized, and excisional biopsy 
was performed. Biopsy results for the 31 cases of MRI- 
localized lesions are diagrammed in Fig. 3. Of the 31 
previously unsuspected sites suggestive of disease de- 
tected by MRI only, 19 (62%) were confirmed as malig- 

nant at biopsy. The sizes of these MRI-detected lesions 
ranged from 4 mm to several centimeters. The histology 
of these additional sites of disease was predominantly 
invasive; two patients had pure DCIS lesions picked up 
by MRI alone. 

Table 1 outlines the results of biopsy by quadrant. 
Additional malignancy in the index quadrant was present 
in 6 (75%) of 8 patients. In contrast, 8 (47%) of 17 
patients with additional sites suggestive of disease that 
were localized by MRI alone had a confirmed second 
malignant focus in a different quadrant from the index 
lesion. MRI identified tumors correctly in 5 (83%) of 6 
patients presenting with either an axillary mass or nipple 
discharge and a negative mammogram. 

The 12 false-positive MRI scans were equally distrib- 
uted throughout the study period. There was no predom- 
inant enhancement pattern. The histological findings in 
these 12 patients included fibrocystic disease, hyperpla- 
sia, and atypical ductal hyperplasia. 

Change in Treatment on the Basis of 
Preoperative MRI 

All 31 patients with unsuspected disease seen on pre- 
operative MRI had biopsy of these areas suggestive of 
disease (Fig. 3). Among the 19 patients with additional 
tumor loci confirmed at biopsy, the preoperative plan 
was altered in 13, with 11 patients previously believed to 
be breast-conservation therapy candidates converted to 
mastectomy. In addition, two patients with axillary 
masses were able to undergo breast-conservation therapy 
rather than the planned modified radical mastectomy. 

Twelve patients had a negative biopsy at sites of 
MRI-suspected tumor; eight of these patients had an 
additional biopsy through a separate incision. In the 
remaining four patients, a wider excision was performed 
to incorporate the area of MRI abnormality. 

M a m m o / c l i n i c a l l y  occult lesion] 
31 patients ] 

1 

I 
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[ pathology malig ] .... ] pathology benign I 
19 patients 12 patients 

i .... I 
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~ ~ 4pati . . . .  

FIG. 3. Change in patient treatment on the basis of preoperative 
magnetic resonance imaging (MRI). Thirty-one patients were found to 
have additional, unsuspected disease on preoperative MRI. Of this 
cohort, 19 patients had malignancy confirmed at biopsy and had a 
subsequent change in surgical management. BCT, breast-conserving 
therapy; MRM, modified radical mastectomy. 

DISCUSSION 

Breast MRI for diagnosis of breast cancer has been 
repeatedly demonstrated to have high sensitivity, 7 9 and 
we confirm this finding. Similar to previous reports, 

TABLE 1. Location and biopsy results of  magnetic 
resonance imaging-identified lesions relative to the location 

of  the index tumor 

No. with 
Location relative to index lesion No. Patients malignant disease 

Same quadrant (multifocal) 8 6 (75%) 
Different quadrant (multicentric) 17 8 (47%) 
Axillary mass 4 3 (75%) 
Nipple discharge 2 2 (100%) 
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approximately 1 (15%) in 7 patients evaluated in this 
study had areas suggestive of malignancy detected by 
MRI but not clearly visualized by current conventional 
imaging techniques or clinical examination.10-~2 The de- 
tection of potential areas of tumor identified by MRI 
alone raises the difficult question of how best to address 
these areas of MRI abnormality. 

At the University of Pennsylvania, we have pursued 
attempts at biopsy of MRI abnormalities before defini- 
tive surgery. In this study, 31 patients were identified for 
MRI needle-localization biopsy. Because the current 
ability to core biopsy under MRI guidance remains lim- 
ited, these patients underwent needle localization by 
MRI followed by excisional biopsy. Biopsy was success- 
fully completed in all 31 patients. Nineteen of these 
patients had additional sites of malignancy identified by 
MRI. It is important to note that eight of these patients 
had multicentric disease that probably would have been 
missed if the patient had opted for treatment of the index 
lesion with breast conservation. Whether these MRI- 
detected, but mammographically and clinically occult, 
tumors can be appropriately treated with radiotherapy 
remains controversial. The addition of radiotherapy re- 
duces the risk of ipsilateral tumor recurrence; however, 
long-term recurrence rates remain at approximately 10% 
to 20%. 16-18 It remains unclear whether such recurrences 
are due to inadequate excision of the primary tumor or to 
unsuspected multifocal or multicentric disease. 3,16,19,2~ 
Prospective studies using MRI for more accurate staging 
will be required to assess the long-term effect of the 
preoperative use of this new staging modality on ipsilat- 
eral breast tumor recurrence. 

Our study identified MRI as a useful tool for further 
evaluation of a certain subpoputation of patients--spe- 
cifically, patients with inadequately visualized or inde- 
terminate lesions on mammography or patients with 
atypical presentations. In all five patients in our study 
population with suspicious but poorly defined lesions on 
mammogram, the tumor was well localized for biopsy by 
MRI. In five of six patients with carcinoma presenting 
with an axillary mass or nipple discharge and a negative 
mammogram, MRI was able to localize the primary 
tumor. In a review from our institution of 22 patients 
presenting with axillary node metastasis and unknown 
primary malignancy, MRI successfully identified a pri- 
mary breast cancer in 19 patients (86%). 2~ Similarly, the 
recently published experience from Memorial Sloan- 
Kettering Cancer Center further supports the use of MRI 
for localizing and thereby facilitating breast conservation 
in this patient population. 22 Therefore, we believe that 
MRI should be considered in all patients presenting with 

axillary disease and with no primary tumor identified in 
the breast on clinical examination or mammography. 

Although breast MRI seems to identify otherwise oc- 
cult tumors and consequently to affect surgical manage- 
ment, caution needs to be exercised in using this modal- 
ity. At present, the specificity of this imaging modality is 
lower than would be desired, and, as seen in our study, a 
significant number of patients undergo biopsy with be- 
nign findings. Although MRI as a single-step staging tool 
may be cost-effective, 23 we believe that until the speci- 
ficity of this tool is significantly and reliably improved, 
MRI findings should be confirmed by biopsy before 
definitive surgery. Needle-localization biopsy is clearly 
feasible; however, it is expensive and time consuming, 
and it adds a small but definite risk of morbidity. Devel- 
opment of core biopsy techniques that are MRI compat- 
ible will be important in advancing this area of patient 

care. 
Additionally, although all patients to date have been 

successfully localized by MRI for biopsy, a number of 
technical difficulties have become obvious. First, unlike 
needle localization under mammography, the specimen 
removed after MR| localization cannot be imaged to 
confirm that the area suggestive of disease has in fact 
been removed. Although we did not in this study con- 
sistently reimage the patients with MRI after biopsy to 
verify that the suspicious lesion identified on MRI had in 
fact been removed, we have had many instances of 
interval postbiopsy MRI evaluations that confirm the 
success of the MRI-guided needle-localization biopsy. 
Second, all lesions in the breast localized by MRI are 
approached laterally, therefore making it somewhat more 
challenging for the surgeon to access and remove a 
medial lesion. 

CONCLUSIONS 

In summary, MRI for preoperative evaluation of 
breast cancer patients will detect occult tumor and 
alter treatment in a small but substantial number of 
patients. MRI-guided needle localization of these oth- 
erwise occult sites of disease is clearly feasible. The 
effect of this approach on locoregional recurrence and 
long-term survival remains to be determined. Addi- 
tionally, technical considerations, together with the 
low specificity of this technique, suggest that this 
imaging modality, although promising, should for now 
be further studied within the context of clinical 
protocols. 
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