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Abstract
Background: The axillary lymph node stage is one of the single most important

determinants in the prognosis of breast cancer patients. The disadvantages of the two
previous methods used for evaluating axillary node metastasis, i.e., axillary lymph node
dissection and sentinel lymph node biopsy, have directed researchers to investigate new
techniques for this purpose. The aim of the current study was to evaluate the clinical
usefulness of axillary ultrasonography in detecting axillary metastasis.

Methods: This study was conducted during a 12-month period. The breast cancer
cases included in this study were all clinically diagnosed as stages I and II, with no prior
treatment to the axillary region by surgery and/or chemo-radiotherapy. Excluded from
the study group were patients with palpable axillary lymph nodes, those who had major
organ failure or concomitant malignancy. All included patients with non-palpable
axillary lymph nodes underwent axillary ultrasound examination. An ultrasound-
guided core needle biopsy was performed on patients with suspected metastasis.

Results: There were 125 female patients with a mean age of 49.6 years included
in this study. From these, 16 (12.8%) cases had positive axillary sonographic findings.
Pathologic evaluation of tissue specimens (taken by ultrasound-guided core needle
biopsy) in 10 (62.5%) out of 16 patients were positive, and in the patient group of 6
(37.5%) cases, studies were negative. Axillary ultrasonography had a sensitivity of 35.7%,
specificity of 93.8%, positive predictive value of 62.5%, and negative predictive value
of 83.5%.

Conclusion: The axillary ultrasonogram is a reliable technique in the determination
of axillary nodal metastatic involvement in breast cancer patients. By use of this
method a significant amount of complications and costs related to the previous
techniques can be avoided.
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Introduction
Breast malignancies are the second most

common cause of cancer-related mortality among
women.1The status of axillary lymph node
metastasis, in addition to being the most important
prognostic factor in this group of patients, has a
critical place in the management of this disease.2,3

For many years, axillary lymph node dissection
(ALND) was the choice of method for axillary
nodal evaluation which reliably staged and
effectively treated metastatic lymph node
involvement. However, for those cases that had no
nodal involvement ALND gave no advantage and
sometimes was associated with significant
complications such as lymphedema, wound
infections, stiffness, shoulder weakness, pain and
numbness of the affected arm.4-7

Afterwards, the concept of sentinel lymph
node biopsy (SLNB) was developed. This method
has been shown to be a valuable tool in

determining whether the cancer has spread from
its original site and for axillary staging. It has
proven to be an effective alternative to ALND.
Those patients whose SLNB is disease-free require
no further treatment and are spared from
unnecessary axillary surgery.8,9 Despite its wide
acceptance for practice, SLNB has some
drawbacks; it is a slow and meticulous process for
surgeons in the operating room, requires the
administration of radioisotopes to patients, and
needs multiple microscopic sections for final
histological examination.9-12

Currently, the selection of breast cancer patients
who should undergo the SLNB procedure is based
on a negative axillary clinical examination.
However, the sensitivity of such clinical
examination remains at only 15%-60%. In fact, a
large number of patients with non-palpable axillary
lymph nodes have metastatic involvement.13,14

An ultrasound (US) examination has been

Figure 1. The current study protocol for evaluating clinical usefulness of axillary ultrasonography in diagnosing the metastatic status of
axillary nodes.
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recommended by previous studies to detect
suspicious involved axillary lymph nodes.13 In this
respect, US-guided fine needle aspiration (FNA)
is a suggested technique for axillary lymph node
staging.2,3,15 However, US-guided FNA is not as
sensitive as SLNB and its false-negative rate is too
high to entirely replace SLNB. Patients with
negative findings at US-guided FNA will still
need to undergo SLNB for evaluation of the
axilla.3 Additionally, FNA is more operator
dependent compared with other methods such as
the core-needle biopsy (CNB).16 The reported
rate of insufficient cytological material following
US-guided FNA is 0%-54%.17

Until now, the findings of ALND or its
alternative method, SLNB, have been used as the
gold standard for axillary staging in breast cancer
cases that have clinically negative axilla. However,
if nodal positivity can be proven pre-operatively,
it helps diagnosing one-stage axillary clearance
and SLNB can be avoided. In addition, it may also
have an impact on the decisions to offer neo-
adjuvant therapy and breast reconstruction.2,12,15-17

Therefore, it is helpful for both the patient and
surgeon to establish a simple pre-operative method
in patients with metastatic lymph nodes who
could directly undergo an axillary dissection and
eliminate the need to search for the sentinel lymph
node. The aim of this study is to evaluate the
clinical usefulness of axillary ultrasonogram in
diagnosing axillary nodal metastasis in cases with
breast cancer. 

Materials and Methods
This research was designed in the form of a

cross-sectional study conducted during a 12-
month period (November 2010 to November
2011). It was performed at Shahid Faghihi
Hospital in Shiraz, a tertiary health-care center
affiliated with Shiraz University of Medical
Sciences, Shiraz, Iran. The study protocol was

approved by both the Institutional Review Board
(IRB) and the Ethics Committee of Shiraz
University of Medical Sciences, and all
participants gave their written informed consent.

In this survey, all patients clinically diagnosed
with stages I and II breast cancer were included
in the study group. Cases with previous history of
axillary region surgery, and/or history of chemo-
radiotherapy of the axilla, and those who had
palpable axillary lymph nodes at physical
examination were excluded from the study. Also
excluded were patients with major organ failure
such as cirrhosis of the liver, heart failure, etc.,
and/or documented concomitant malignancy of
any site (other than the breast). 

The attending physician (surgeon-oncologist)
obtained a complete, comprehensive medical
history and performed a physical examination on
each patient with particular attention to assessment
of any palpable axillary lymph nodes. Patients with
palpable axillary lymph nodes were excluded
from the study and referred for ALND; those
patients with no palpable nodes underwent axillary
ultrasonography, which was performed by the
attending radiologist (Table 1). Patients who had
a negative axillary sonographic examination were
referred for pre-operative sentinel lymph node
mapping (by the use of methylene blue and
scintigraphy) and biopsy. Those, cases with
positive sonographic findings became candidates
for further evaluation by way of a core needle
biopsy of suspicious lymph nodes. Core needle
biopsy specimens were sent for pathological
evaluation. Finally, cases with negative pathologic
findings underwent sentinel lymph node mapping
and biopsy and patients diagnosed with a positive
pathologic finding for malignancy were referred
for an ALND procedure (Figure 1).

All sonographies were performed in real-time
with use of the7.5 MHz Sono line G50 Ultrasound
System (Siemens, Germany).All core needle
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Table1. Sonographic criteria for the detection of lymph nodes with metastatic involvement.
• Cortical thickening (more than one-half of the lymph node thickness, in short axis)
• Absence of hilum
• Increased hilar or central cortical blood flow, or non-hilarcortical blood flow (assessed by color-doppler ultrasonography)



biopsies were accomplished and performed using
a 14-gauge biopsy needle (Cardinal Health,
Dublin, OH, USA). The data was analyzed using
SPSS Analytic Software, version 16.0 (SPSS,
Inc., Chicago, IL, USA).

Results
There were 125 female patients enrolled in

the study. Patients had clinically confirmed stages
I and II breast cancer. The mean±SD age of the
study population was 49.6±10.4years (range: 25-
79 years). From the total number of the patients,
16 (12.8%) cases were diagnosed positive for
metastasis by their axillary sonogram. Sonographic
assessment was negative in the remaining 109
(87.2%) patients. 

Pathological evaluation of the tissue specimens
obtained by US-guided CNB was performed. The
findings detected that 10 (62.5%) out of 16 patients
with significant axillary sonographic examination
were positive for metastatic lesions and the
remaining group of 6 (37.5%) cases tested negative
for metastasis. Sentinel lymph node mapping and
biopsy were performed for 109 (87.2%) patients
who had negative sonography results of the axilla
and 6 cases that had negative pathologic findings.
From among these aforementioned cases, all 10
patients with positive pathology reports had
positive ALND results; sentinel lymph node
mapping and biopsy was negative in 4 of the 6
patients with negative pathological findings. No
important complications related to the CNB were
reported.

Axillary ultrasonography for the detection of
metastasis to the axillary lymph nodes showed a
sensitivity of 35.7%, specificity of 93.8% and an
accuracy of 87.5%. Furthermore, 10 out of 16
patients with sonographic findings positive for
axillary metastasis had positive pathological
findings; therefore, the positive predictive value
of the axillary ultrasonogram was 62.5%. The 91
out of 109 cases with negative sonograms of the
axilla also had no significant pathologic findings
which resulted in a negative predictive value of
83.5% for axillary ultrasonography. Data is
summarized in Table 2.

Discussion
Axillary nodal staging has a key role in the

prognosis of patients with breast cancer.2,3 Thus,
knowing a simple and reliable study technique for
determination of this nodal status could be of
significant value for both the surgeon and the
patient.7

State-of-the-art technology is presently being
used to evaluate the axillary nodal status, such as
a variety of imaging modalities that include
ultrasonograms, magnetic resonance imaging and
nuclear studies.18 Among these techniques, the
ultrasonogram because of its wide availability,
non-invasive nature and high-quality imaging
remains a leading diagnostic tool for axillary
assessment.5,18 However, a drawback of the US is
its failure in the accurate detection of malignant
deposits in lymph nodes which could appear to be
morphologically normal. To prevent this error,
histopathological studies are performed in addition
to the US.3

In the past, a few studies were carried out to
support the role of the US-guided CNB in the
evaluation of axillary nodal metastasis in breast
cancer patients. Topal et al. evaluated a series of
39 patients and reported that the US-guided CNB
had a sensitivity of 90%, specificity of 100% and
accuracy of 92%, as well as positive and negative
predictive values of 100% and 66%, respectively.
They concluded that the US-guided CNB was a
trustworthy, easily conducted technique for the
assessment of axillary lymph node metastasis.18

Another study by Britton et al. included a total
number of 139 breast cancer patients. Of these,
121 cases underwent US-guided CNB of the
axillary node. In that survey, the overall reported
sensitivity of CNB in detection of lymph node

Table 2. Ultrasonography characteristics for the detection of
metastasis to axillary lymph nodes.
Characteristics Value (%)
Sensitivity 35.7
Specificity 93.8
Accuracy 87.5
Positive predictive value 62.5
Negative predictive value 83.5
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metastases was 53.4%.5 The results of our survey
were consistent with those of these two
aforementioned studies that assessed and
established the US-guided CNB as a reliable
diagnostic tool for evaluation of axillary node
metastasis.

A number of previous studies defend and
consider the diagnostic role of US-guided FNA for
the axillary staging in breast cancer as an excellent
tool.2,3,7,13,15 Although a negative US-guided CNB
(similar to that of US-guided FNA) does not
preclude the need for SLNB, the benefit in
comparison with that of the US-guided FNA is its
applicability in situations in which adequate
cytology equipment and experienced cytopathol-
ogists are not available.19

There were some limitations to our study, in
particular the limited number of assessed cases.
We extended the study time to 12 months to
acquire additional cases for the study and reduce
the impact of this factor. Additionally, the US-
guided CNB might lead to false-negative
diagnoses in cases with small metastatic deposits.
Sonography is an operator dependent technique;
hence to eliminate this factor, we have used an
expert radiologist in this study.

Conclusion
The results of this study, in accordance with the

previous findings in the literature, support and
promote the practical value of the US-guided
CNB for the analysis and evaluation of axillary
node metastasis in breast cancer patients. By
application of this method a large number of
SLNBs, their related complications, and costs
can be avoided. Additionally, in this technique
there is no need for specific cytopathological
examination requirements. 
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