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Abstract 

Sentinel lymph node biopsy (SLNB) is rou-
tinely used in the staging of invasive breast
cancer. The aim of this study was to investi-
gate the diagnostic accuracy of ultrasonogra-
phy (US) compared to magnetic resonance
imaging (MRI) in the pre-operative assess-
ment of metastatic disease to the axilla in
breast cancer patients at our community hos-
pital. We retrospectively reviewed a prospec-
tively collected database of 277 patients seen at
our breast center from 2009 to 2010. Patients
with invasive breast cancer were then evaluat-
ed for axillary metastasis. Lymph nodes were
sampled using fine needle aspiration (FNAB)
or core biopsy. Histopathology of the sentinel
lymph nodes (SLN) or results of the axillary
dissection were compared to US or MRI
results. A total of 228 patients had invasive
breast cancer. In these patients, 122 lymph
nodes were sampled. Pathology proven metas-
tases to axillary lymph nodes were found in 76
cases. Accuracy and sensitivity were higher in
US than MRI in detecting metastatic disease to
the axilla (70.2%, 84.6%, P<0.001 and 60.0%,
52.6%, P <0.1, respectively). US was more
accurate than MRI at detecting metastatic
breast cancer in the axilla in our community
hospital. Axillary US should be a routine part of
assessment of breast cancer patients. 

Introduction

Once breast cancer is diagnosed, the pres-
ence or absence of metastatic disease to the
axilla is the most powerful predictor of survival
and has significant implications for the treat-
ment choices available to the patient.1-3 The
current standard of care to evaluate the status
of axillary metastasis is sentinel lymph node
biopsy (SLNB).2,4 In the presence of a positive
sentinel lymph node (SLN), the standard of
care is to perform a complete axillary dissec-
tion, usually during a second operation which

is often associated with increased morbidity
and cost, as intraoperative frozen section
analysis is often inaccurate in determining the
presence of metastasis in axillary lymph
nodes.2,5

US and MRI are two modalities often used in
the treatment of breast cancer patients, partic-
ularly in the pre-operative setting. US is a
readily available and relatively inexpensive
way to evaluate breast cancer patients and has
been shown to have significant utility in the
treatment of these patients. MRI is an expen-
sive but effective tool that is also being used
with increasing frequency in the evaluation of
these patients.6,7

As these modalities are utilized in the pre-
operative setting, having an accurate tool for
evaluation of precise axillary LN status will
allow patients to be offered a one-stage opera-
tive procedure, or potentially allow some
patients to forego completion axillary dissec-
tion. A recent randomized prospective trial
suggests that some select patients may not
need to undergo completion axillary dissection
following a positive SLNB, making evaluation
of the axilla with a reliable non-invasive
method an increasingly important part of the
care of patients with breast cancer.8

The purpose of our study was to assess the
accuracy of axillary US compared to MRI at
detecting lymph node metastases in patients
undergoing pre-operative evaluation and stag-
ing for invasive breast cancer at our communi-
ty-based hospital. This study was undertaken
in an effort to reflect the care that most
patients with breast cancer currently receive
in the community setting, as most studies to
date on these modalities come from special-
ized centers.9-11

Materials and Methods

We retrospectively reviewed a prospectively
collected database of 277 patients who were
seen at our breast center from 2009 to 2010
after institutional review board approval was
obtained. All patients with breast cancer were
evaluated before definitive surgery at our
multi-disciplinary breast center. MRI and US of
the axilla were obtained after consensus
between the providers. Biopsy was then per-
formed using US for suspicious nodes. Node
status on US and MRI was determined by chart
review of imaging reports and classified by key
findings of morphology. The US and MRI find-
ings were classified into 2 categories: positive
(suspicious for malignancy) and negative
(likely benign). Those male patients who had
not had imaging of the axilla performed, and
patients with axillary lymph nodes that had not
been biopsied prior to initiating neo-adjuvant
chemotherapy, were excluded from the study. 

For US, the criteria used to determine posi-
tivity of lymph nodes included: i) asymmetric or
eccentric cortical thickening/lobulations; ii)
loss or compression of the hyperechoic
medullary region; iii) absence of fatty hilum; iv)
abnormal lymph node shape; v) markedly
hypoechoic cortex; vi) thickened cortices; and
vii) increased peripheral blood flow.9,12,13 The
criteria used for MRI abnormality were: a lymph
node which was i) prominent, ii) large, iii) sus-
picious, or iv) whose cortex was thickened.14

Final pathological confirmation of lymph
node status was obtained by US FNAB or core
biopsy, SLNB, or axillary lymph node dissec-
tion. The MRI was directly compared to US at
detecting metastatic disease to axillary lymph
nodes obtained by the various nodal sampling
methods. Diagnostic specificity, sensitivity,
positive and negative predictive values, as well
as accuracy of axillary US and MRI, were calcu-
lated. Pre-operative MRI guided biopsy of axil-
lary lymph nodes was not performed on our
patients. Statistical analysis was performed
using Excel (MicrosoftTM). Pearson’s χ2 test
was used and P<0.05 were considered statisti-
cally significant. 

Results

A total of 277 patients were seen at our mul-
tidisciplinary center in the period 2009 to 2010,
of which 228 had pathology proven invasive
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breast cancer. In these patients, 122 lymph
nodes were sampled. As shown in Figure 1, the
most common primary breast cancer for which
imaging of the axilla was performed was inva-
sive ductal carcinoma (86%) followed by inva-
sive lobular carcinoma (14%). Most patients
had T2 tumors (44.3%) (Table 1). 

Pathology proven metastases to axillary
lymph nodes were found in 58 (47.5%) cases.
There was agreement between US findings and
the final pathological histology in 40 of 57 cases,
and MRI and final pathology in 58 of 96 cases. 

Table 2 and Figure 2 illustrate the diagnostic
accuracy of US and MRI in our series. Overall
accuracy was higher for US than MRI. In 33
cases, assessment of the axilla was carried out
by both US and MRI in the same patients. Of
these, the imaging results of both modalities
agreed with the final pathological status in 22
cases by US and 20 cases by MRI (data not
shown). 

Discussion

It is well known that axillary lymph nodes
are the most important prognostic factors in
the evaluation of breast cancer patients.1-3,15,16

Proper staging requires the examination and
evaluation of the axillary lymph nodes.
According to Aitken et al., axillary node clear-
ance remains the gold standard for evaluating
metastases. In the 1990s, SLNB emerged as a
highly sensitive and accurate way of assessing
the presence or absence of metastatic disease
within the axilla, decreasing the need for com-
plete node dissection as mainstay of therapy.2,4

As a minimally invasive alternative to axillary
lymph node dissection, it became an accept-
able way to stage breast cancers in clinically
node-negative patients. A negative SLNB is 95-
100% likely to indicate a negative axilla17 and
has a false negative rate of 10% or less.18 US
and MRI are imaging modalities that offer the
possibility of accurately assessing the axilla in
an even less invasive manner. 

US is a simple and reliable method of distin-
guishing between malignant and benign lym-
phadenopathy. It allows for the real-time biop-
sy of suspicious nodes with US guided FNA or
core biopsy at the time of examination. There
are several criteria for differentiating malig-
nant versus benign lymph nodes on US. Among
the most important of these is the ratio
between longitudinal and transverse diameter,
morphology, asymmetry or focal cortical thick-
ening, as well as increased vascular involve-
ment as demonstrated by doppler flow stud-
ies.2,3,14,17 Reactive lymph nodes are a common
finding on US of the axilla, and typically appear
round or oval in shape, ranging from 10 to
25mm, with a clearly visible hilum that is
hyperecohic. 

US is highly user-dependent.1-3,14 At our
breast center, US biopsy is performed by gener-
al surgeons with a special interest in breast
cancer along with an US technician. We find
this combination of expertise is invaluable in
delivering a high degree of quality and accura-
cy for our patients, and may minimize issues
of interpersonal variation in the delivery of
care. 

MRI is also a non-invasive method of
assessing lymph node status in breast cancer
patients and is being used with increasing fre-
quency. Criteria for abnormal lymph nodes has
been outlined by Lernevall14 and include length

to width ratio of less than 1.5, eccentric
enlargement with focal thickening of the cor-
tex, and compression or absence of the hilus.
They reported a sensitivity of 90% using size of
lymph node greater than 5 mm. MRI and its
use in axillary nodal staging are constantly
being improved, and techniques continue to be
developed.12

In our study, we demonstrated that US was
more accurate (70.2%) than MRI (60.4%) in
assessing axillary nodal status using the crite-
ria listed above. This accuracy rate is consis-
tent with other large series using trained radi-
ologists performed in centers where US is rou-

Article

Figure 1. Primary tumor histology.

Figure 2. Accuracy of US compared to MRI at detecting metastatic disease to the axilla
based on T stage of primary tumor.
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tinely used in the pre-operative assessment of
the axilla.9-11 Our study gave a sensitivity of
84.6% for US; slightly higher than that of pre-
viously published studies which report a range
56-72%.19-25 We do use US in a selective man-
ner at our hospital, as opposed to its routine
use in all patients with breast cancer, and this
may have some bearing on our more accurate
results. 

There is a direct relationship between prog-
nosis and the number of lymph nodes involved
with metastatic disease. In a study by Jakub et
al..15 449 breast cancer patients with positive
axillary SLN who underwent regional nodal
dissection were examined to determine
whether metastatic disease confined to the
SLN had better prognosis than metastatic dis-
ease spread to non-SLNs. In this study, overall
survival remained the same, independent of
increasing number of SLNs involved, but
decreased once disease extended to non-SLN.
In contrast, recent data from Giuliano et al.8

would suggest that some patients with early

stage breast cancer may avoid axillary lymph
node dissection altogether. This observation
makes the assessment of axillary lymph nodes
in the pre-operative setting even more impor-
tant as accurately predicting the cancer status
of the node may be as important as the removal
and or identification of nodal status for the
complete axilla. 

A major limitation in our study was that only
a few patients underwent both US and MRI. A
total of 33 patients had both modalities per-
formed. This may, in part, reflect the selective
use of these imaging techniques at our breast
center. Certainly, based on the data presented
here, extension studies in which both these
modalities are used in a prospective manner
may better allow us to measure the true accu-
racy of US and MRI in our hospital.

In conclusion, the superior accuracy of US
when compared to MRI in our study highlights
the importance of including the ipsilateral
axilla when performing US examination in a
patient with breast cancer. US is readily avail-
able, faster, and less expensive than MRI, and
serves as a non-invasive method of detecting
axillary node metastases in women with inva-
sive breast cancer. US may be performed with
high accuracy at a community based breast
center. Finally, given the increased morbidity
associated with surgical axillary lymph node
clearance, accurate pre-operative assessment
of metastatic disease within the axilla may
help reduce the number of operations and limit
cost while optimizing the overall therapy. 

References

1. Moore A, Hester M, Nam MW, et al.
Distinct lymph nodal sonographic charac-
teristics in breast cancer patients at high
risk for axillary metastases correlate with
the final axillary stage. Br J Radiol 2008;
1:630-6.

2. Nori J, Vanzi E, Bazzocchi M, et al. Role of
axillary ultrasound examination in the
selection of breast cancer patients for
sentinel node biopsy. Am J Surg 2007;
93:16-20.

3. Luparia A, Campanino P, Cotti R, et al.
Role of axillary ultrasound in the preoper-
ative diagnosis of lymph node metastases
in patients affected by breast carcinoma.
Radiol Med 2010;115:225-37.

4. Noguchi M, Tsugawa K, Kawahara F, et al.
Dye-Guided Sentinel Lymphadenectomy
in Clinically Node-Negative and Node-
Positive Breast Cancer Patients. Breast
Cancer 1998;5:381-7.

5. Sianesi M, Ceci G, Ghirarduzzi A, et al.
Use of axillary ultrasonography in breast
cancer: a useful tool to reduce sentinel
node procedures. Ann Ital Chir 2009;80,

315-8.
6. Mortellaro VE, Marshall J, Singer L, et al.

Magnetic resonance imaging for axillary
staging in patients with breast cancer. J
Magn Reson Imaging 2009;30:309-12.

7. Baltzer PA, Dietzel M, Burmeister HP, et
al. Application of MR mammography
beyond local staging: is there a potential
to accurately assess axillary lymph nodes.
AJR Am J Roentgenol 2011;196:W641-7.

8. Giuliano AE, Hunt KK, Ballman KV, et al.
Axillary dissection vs no axillary dissec-
tion in women with invasive breast can-
cer and sentinel node metastasis: a ran-
domized clinical trial. JAMA 2011;305:
569-75.

9. Sahoo S, Sanders MA, Roland L, et al. A
strategic approach to the evaluation of
axillary lymph nodes in breast cancer
patients: analysis of 168 patients at a sin-
gle institution. Am J Surg 2007;194:524-6.

10. Benson JR, della Rovere GQ; Axilla
Management Consensus Group.
Management of the axilla in women with
breast cancer. Lancet Oncol 2007;8:331-
48.

11. Jain A, Haisfield-Wolfe ME, Lange J, et al.
The role of ultrasound-guided fine-needle
aspiration of axillary nodes in the staging
of breast cancer. Ann Surg Oncol 2008;15:
462-71. 

12. Mainiero MB. Regional lymph node stag-
ing in breast cancer: the increasing role
of imaging and ultrasound-guided axil-
lary lymph node fine needle aspiration.
Radiol Clin North Am 2010;48:989-97.

13. Nori J, Bazzocchi M, Boeri C, et al. Role of
axillary lymph node ultrasound and large
core biopsy in the preoperative assess-
ment of patients selected for sentinel
node biopsy. Radiol Med 2005;109:330-44.

14. Lernevall, A. Imaging of axillary lymph
nodes. Acta Oncologica 2000;39:277-81.

15. Jakub JW, Bryant K, Huebner M, et al. The
number of axillary lymph nodes involved
with metastatic breast cancer does not
affect outcome as long as all disease is
confined to the sentinel lymph nodes.
Ann Surg Oncol 2011;18:86-93. 

16. Verbanac KM, Min CJ, Mannie AE, et al.
Long-term follow-up study of a prospec-
tive multicenter sentinel node trial:
molecular detection of breast cancer sen-
tinel node metastases. Ann Surg Oncol
2010;17:368-77.

17. Aitken E, Osman M. Factors affecting
nodal status in invasive breast cancer: a
retrospective analysis of 623 patients.
Breast J 2010;16:271-8.

18. Cho N, Moon WK, Han W, et al. Preope-
rative sonographic classification of axil-
lary lymph nodes in patients with breast
cancer: node-to-node correlation with
surgical histology and sentinel node biop-

Article

Table 2. Diagnostic accuracy of axillary (A)
US and (B) MRI.

(A)
Path + Path -

US + 22 4
US - 13 18
Total 35 22

NPV 81.8 Alpha P<0.001
PPV 62.9
Accuracy 70.2
SN 84.6
SP 58.1
(B)

Path + Path -

MR+ 21 18
MR - 20 37
Total 41 55

NPV 67.3 Alpha P<0.1
PPV 51.2
Accuracy 60.4
SN 53.8
SP 64.9

Table 1. T stage of tumor.

T stage N %

T0 1 0.8
Tis 1 0.8
T1 43 35.2
T2 54 44.3
T3 9 7.4
T4 2 1.6
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