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INTRODUCTION

Breast cancer is the most common malignant tumor among 
women, representing 31% of all cancers [1,2]. The presence of 
axillary involvement in breast cancer determines patient’s sur-
vival and the staging of the disease, and it plays an important 
role in local control [1-3]. Until recently, axillary lymph node 
dissection (ALND) was considered as the reference method 
for detecting lymph node involvement [4,5]; however, axillary 
dissection is reported to have a positive result in 30% of pal-
pable tumors and in 10% of non-palpable tumors in patients 

with clinically negative axillary involvement. The remaining 
70% to 90% undergo axillary dissection unnecessarily. Today, 
the common use of mammography screening has led to the 
early diagnosis of small size breast tumors. The rate of axillary 
lymph node (ALN) metastases is very low in patients diagnosed 
at an early stage [6,7]. The low histopathologic rate of axillary 
metastases observed in patients with clinically negative axillary 
involvement has caused a controversy over the performance of 
axillary dissection, a procedure which involves various com-
plications, in these patients. This led to the development of an 
alternative method called sentinel lymph node biopsy (SLNB).

The sentinel lymph node (SLN) is the gatekeeper of the lym-
phatic basin; it is the first node to receive lymphatic drainage of 
the tumor. In theory, if the SLN does not involve metastases, 
the other lymph nodes are also negative. Accepting the accu-
racy of this theory prevents unnecessary axillary dissection. 
Today, there are two different methods used for SLN determi-
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Purpose: We performed this study to detect preoperative axillary 
metastases with ultrasound (US)-guided fine needle aspiration 
biopsy (FNAB), to eliminate the need for time-consuming and 
costly sentinel lymph node (SLN) scintigraphy and biopsy steps 
in the treatment of breast cancer patients, and in that of with 
suspicious US findings, and to evaluate the accuracy of preop-
erative US-guided FNAB for patients with suspicious lymph 
node metastases on US. Methods: Patients with a suspicious 
breast lump or histopathologically proven breast cancer under-
went breast-axillary US. Increase in lymph node size, cortical 
thickening, non-hilar cortical flow, and hilar changes were evalu-
ated with gray scale-color Doppler US. FNAB was performed if 
US results were suspicious for malignancy. Results: Thirty-eight 
axillary lymph nodes (ALN) underwent FNAB. ALN dissection, 
SLN scintigraphy, and biopsy steps were bypassed in 23 axillas 
with positive ALN FNAB (60.5%). The sensitivity of ALN FNAB 
was 88.46%; specificity and positive predictive value were 100%; 

and negative predictive value was 66.6% (inadequate cytology 
included; 76.7%, 100%, 100%, 53.3%, respectively). Asymmet-
rical cortical thickening, non-hilar cortical flow, and increase in 
hypoechogenity were only detected in metastatic nodes. Cortical 
thickening, and lymph node and breast mass size was higher in 
the metastatic group. Conclusion: By performing FNAB on suspi-
cious lymph nodes, the routine, high-cost SLN scintigraphy and 
intraoperative gamma probe steps may be skipped, and axilla 
dissection can be performed directly. This leads to the elimina-
tion of the need for SLN investigation in more than half of the 
patients. The assessment of ALN metastases with preoperative 
US-guided FNAB is a cost-effective method with high specificity, 
that eliminates the need for costly and time-consuming SLN scin-
tigraphy and biopsy steps, and helps in preoperative staging.
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nation, including the use of a surgical gamma probe by preop-
erative lymphoscintigraphy and lymphatic mapping using 
methylene blue. However, a combined use of these two meth-
ods has yielded more successful results.

While SLNB is a commonly accepted method, removing 
the SLN causes a considerable loss of time during the surgery 
[8,9]. SLNB is not an entirely perfect procedure, either; in some 
patients there is no SLN detected that would provide informa-
tion, or some patients may exhibit involvement of more than 
3 SLNs. If axillary metastases can be detected in the preopera-
tive period, the SLNB step can be omitted and ALND can be 
performed directly. Consequently, efforts in developing new 
imaging methods for the preoperative staging of lymph nodes 
in patients with breast cancer are gradually increasing [5,10-15]. 
Ultrasound (US) is the most commonly investigated method 
for this purpose [12-15]. Some investigators reported that com-
bined use of US and fine needle aspiration biopsy (FNAB) could 
provide a highly accurate preoperative lymph node screening 
[9,14-18]. However, FNAB requires the cooperation of a highly 
experienced practitioner and an experienced cytologist.

The current trial was designed to evaluate the accuracy of 
preoperative US-guided FNAB (sensitivity, specificity, positive 
predictive value [PPV], negative predictive value [NPV]) for 
patients diagnosed by biopsy with primary breast cancer or for 
patients with a radiologically detected Breast Imaging Report-
ing and Data System (BI-RADS) 5 breast mass.

METHODS

The patients gave informed consent and the Medical Trials 
Local Ethical Committee gave approval to initiate the trial. After 
axillary examination, the general surgery department referred 
patients who were diagnosed with primary breast cancer by 
biopsy or who had a radiologically detected BI-RADS 5 breast 
mass, to the Hacettepe University Radiology Department Breast 
Imaging unit for further axillary evaluation and FNAB of sus-
picious lymph nodes. Bilateral breasts and ALN were evaluated 
using Siemens Antares US device and a VFX -13.5 Hz probe 
(Siemens, Karlsruhe, Germany).

The patients with suspicious US findings were included in 
the study. Findings that were suspicious with respect to metas-
tases included cortical symmetrical and asymmetrical thick-
ening (cortex thickness > 3 mm) compared to the lymph nodes 
on the same or other side, increased size of the lymph nodes, 
an increase in the sphericity index (short/long diameter ≥ 0,5), 
increased cortex hypoechogenicity (cortex more hypoechoic 
than the subcutaneous fatty tissue), and non-hilar cortical flow. 
All the patients included in the trial were also suitable candi-
dates for sentinel node biopsy. This study was approved by the 

institutional  review board (approval number: HEK 09/77-207).
FNAB was performed by experts or by a breast imaging  

fellow using 22 gauge needles in the lymph nodes considered 
to be suspicious for metastases based on the US results. To 
achieve local anesthesia 10 mL of 1% xylocaine was used. Guided 
by US, the needle was inserted parallel to the long axe of the 
probe toward the cortex of the lymph node. After confirming 
that the needle tip was in the targeted region, a minimum of 
three aspirations were performed. Sampling was generally per-
formed from a single lymph node; in the case of high ultraso-
nographic suspicion, aspiration from two individual lymph 
nodes was performed. If indicated, a concurrent thick-needle 
biopsy from the primary mass was performed.

For each passage, effort was made to avoid the vascular hilus. 
During the procedure, particular care was taken to avoid hem-
orrhagic aspiration. The aspirated material was spread over 
the slide, a portion of the slides were placed in alcohol while 
the remaining portion was left to dry in air. The preparations 
dried in air were stained using the May-Grünwald Giemsa 
method; while those fixed in alcohol were stained using the 
Papanicolau staining method. The materials sent were reported 
by the cytologists to have one of the following results: inaccu-
rate fixation/artifact, inadequate number of cells, normal or 
reactive lymph node, suspected malignity, or diagnostic for 
malignity.

The histopathological results for the US-guided FNAB and 
ALND were compared. Using US, thickness of the cortex, asym-
metrical cortical thickening, increase in the sphericity index, 
non-hilar cortical flow, and increase in the hypoechogenicity 
were assessed, and the differences in these properties between 
the metastatic and non-metastatic lymph nodes were statisti-
cally evaluated. Data analysis was performed using SPSS ver-
sion 17.0 Windows (SPSS Inc., Chicago, USA). For the demo-
graphic and descriptive values, the mean± standard deviation, 
and the maximum and minimum values were calculated. The 
following tests were used: chi-square tests (Pearson, continuity 
correction, likelihood ratio, Fisher’s exact test, linear-by-linear 
association, N of valid cases), Mann-Whitney test, test for the 
difference between two independent groups, and the test for 
the difference between the two paired groups. The p-values 
were considered to be statistically significant below 0.05.

The presence of lymph node capsule invasion, the size of the 
metastatic focus in the lymph node, and the size of the tumor 
were assessed histopathologically and the correlation of these 
factors with the cytology results was evaluated.

Patients with positive ALN FNAB underwent directly axil-
lary dissection and the sentinel node dissection step was skipped; 
all patients with negative ALN FNAB results had SLNB.
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RESULTS

FNAB was performed in 38 lymph nodes of a total of 36  
females with an age range of 25 to 68 years (mean, 48.52 years). 
The histopathology of 22 primary breast masses was invasive 
ductal carcinoma, 8 masses were ductal carcinoma and lobulary 
mixed invasive carcinoma; 1 was ductal and mucinous mixed 
invasive carcinoma; 1 was ductal and cribriform mixed invasive 
carcinoma; 2 were invasive lobulary carcinoma; and 2 were 
ductal carcinoma in situ. FNAB was performed in two suspi-
cious lymph nodes in the right and left axillae of a patient with 
a mass in the left breast considered to be suspicious for malig-
nant pathology. Bilateral axillary suspicious lymph nodes were 
detected in a patient with two masses, in whom the histopa-
thology of the breasts had revealed bilateral lobular carcinoma, 
and FNAB was performed in both of these nodes. FNAB was 
performed in the right lymph nodes in 17 patients, in the left 

lymph nodes in 17 patients, and in bilateral ALN in 2 patients. 
Of a total of 36 primary breast masses, 16 were located in the 
right breast and 20 were located in the left breast. Eight masses 
were of grade 2, and 28 masses were of grade 3.

Metastases were detected by FNAB in 23 of the 38 lymph 
nodes included in the trial. The need for SLN dissection was 
eliminated in 60.5% of the axillae. Skipping the SLNB step, 
these patients directly underwent ALND. Aspiration was not 
adequate in six of the 38 lymph nodes (15.7%). Nine patients 
did not reveal malignant cells by cytological investigation. 
SLNB was performed in 15 axillae with a negative or inade-
quate cytology result, and metastases were detected in seven 
of these. Thus, metastases were detected by SLNB in three of 
the nine axillae with a negative cytological result and in four 
of the six axillae with an inadequate result. There were eight 
patients in total who had a negative histopathological result 
(Figure 1).

Twenty-three of the 30 patients with lymph node metasta-
ses detected by axillary dissection had a positive FNAB result. 
The sensitivity of US-guided FNAB in assessing the axillary 
metastases was detected to be 88.46%. Including the cases with 
inadequate aspiration, the sensitivity decreased to 76.66%. In 
all the patients with a positive cytology, axillary metastases 
were detected pathologically. Therefore, the specificity and the 
PPV of US-guided ALN aspiration in assessing the metastases 
was 100% (Table 1).

Table 1. Sensitivity, specificity, positive predictive value, negative predic-
tive value, and false negative rate of FNAB

%
Inadequate aspiration  

included (%)

Sensitivity 88.46 76.66
Specificity 100 100
PPV 100 100
NPV 66.6 53.3
False negative rate 11.5 23.3

FNAB=fine needle aspiration biopsy; PPV=positive predictive value; NPV= 
negative predictive value.

Patients diagnosed with primary breast 
cancer by biopsy or radiologically detected 

to have BI-RADS 5 breast mass

Bilateral breast and axillary 
lumph node US

US+

FNAB 
(38)

+ 
(23)

ALND 
(30)

+ 
(7)

-
(8)

No axillary 
unvolvement

Inadequate/-
(15) SLNB

US-

Figure 1. Ultrasound (US) evaluation, fine needle aspiration biopsy 
(FNAB), sentinel lymph node biopsy (SLNB), and axillary lymph node 
dissection (ALND) algorithm, and number of lymph nodes.
BI-RADS=Breast Imaging Reporting and Data System.

Table 2. Axillary lymph node evaluation: correlation of ultrasound findings and pathologic results

Malignant (n=30) Benign (n=8) Sensitivity (%) Specificity (%) PPV (%) NPV (%)

Size
   Increase in sphericity index 30 5 100 37.5 85.7 100
Cortex
   Increase in thickness  29 7 96.6 12.5 80.5 50
   Asymmetrical thickening 8 0 26.6 100 100 24.6
Vascularization
   Non-hilar cortical flow 10 0 33.3 100 100 23.7
Gray scale
   Hypoechogenicity 25 0 83.3 100 100 61.5

PPV=positive predictive value; NPV=negative predictive value.
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While an increase was detected in the sphericity index of all 
the lymph nodes in 30 patients with metastases detected on 
pathology (sphericity index, 0.5-0.91; mean, 0.57), five of the 
eight lymph nodes without metastases exhibited an increase 
in the sphericity index (sphericity index, 0.22-0.71; mean, 0.52). 
An increase in the cortical thickness was detected in 29 of  
the 30 metastatic lymph nodes and asymmetrical thickening 
was detected in 8 of the 30 positive nodes. Ten metastatic 
lymph nodes exhibited non-hilar cortical flow; while increased 
hypoechogenicity on a gray scale was detected in 25 of the 30 
positive nodes; none of the non-metastatic lymph nodes had 
these two findings (Table 2).

The mean cortical thickness was 8.2 mm (2-32 mm) in metas- 
tatic patients and 3.3 mm (2-5 mm) in non-metastatic pa-
tients; the lymph node diameter on pathology was 26.4 mm 
(10-50 mm) in metastatic patients and 17.3 mm (10-30 mm) 
in non-metastatic patients; the histopathological measurement 
revealed a mean size of metastatic focus in the lymph node of 
21.8 mm (4-50 mm); and the macroscopic mass size was mea-
sured to be 55.4 mm (10-160 mm) in metastatic patients and 
38.6 mm (10-70 mm) in non-metastatic patients on the path- 
ology specimen.

The difference in cortical thickness and lymph node size 
between the two groups with a positive and negative pathology 
was statistically significant. Considering a lymph node cortex 
thickness ≥ 4 mm as pathologic, the sensitivity and the speci-
ficity of US-guided FNAB in detecting a metastatic lymph 
node were 86% and 87%, respectively. With the upper limit of 
cortical thickness given as 3 mm, the sensitivity and specificity 
were 96.6% and 37.5%, respectively.

Comparing the lymph nodes with capsular invasion detected 
histopathologically and the nodes with non-hilar cortical flow 
detected ultrasonographically, the specificity was higher than 
the sensitivity; however, as indicated above, all the nodes with 
non-hilar cortical flow detected were metastatic. The sensitiv-
ity, specificity, PPV, and NPV of non-hilar cortical flow in  
detecting capsular invasion were 36.8%, 72.7%, 70%, and 40%, 
respectively.

Assessment of the pathologically positive group in two sub-
groups, those with positive and negative or inadequate cyto-
logical result revealed that the group with a positive cytology 
had a statistically larger lymph node metastatic focus. The  
cortex thickness was higher in the group with positive cytology. 
This difference was detected to be at the limit of statistical sig-
nificance. A comparison of all the parameters evaluated using 
US revealed no differences in the criteria including the sphe-
ricity index, cortical thickening, non-hilar cortical flow, and 
hypoechogenicity; while asymmetrical cortical thickening was 
detected significantly more in the cytology-positive group rel-
ative to the other groups (Table 3).

DISCUSSION

The following are used in the routine staging of breast can-
cer: history, physical examination, breast and lymph node US 
(for axillary, internal mammary, infraclavicular and supracla-
vicular lymph nodes), abdominal computed tomography, bone 
survey, and chest X-ray. The status of the ALN is the most  
important parameter that affects surgery and medical treat-
ment in patients with breast cancer. Particularly, preoperative 
detection of axillary metastases is important in determining 
the mode of ALND.

If no axillary metastases are detected by SLNB in T1 and T2 
breast cancers, breast-conservative surgery can be performed. 
If lymph node metastases or distant metastases are detected in 
local advanced stage breast cancer, preoperative neoadjuvant 
chemotherapy is administered [10].

Today, the sentinel node dissection step is skipped, and lymph 
node dissection is performed on the whole axilla, even in pa-
tients known to have a single positive ALN [19,20]. FNAB 
and cytology of suspicious lymph nodes detected by US can 
decrease the need for SLNB by 21% to 65%. In our trial, axil-
lary metastases were detected by US-guided FNAB, and the 
need for SLN dissection was eliminated in 60.5% of the cases. 
Avoiding unnecessary sentinel node biopsy both shortens the 
duration of the surgery and decreases the costs of the procedure 

Table 3. Comparison of US findings, between cytology+ metastatic nodes and cytology-/inadequate (i) metastatic nodes

Cytology+  
(n=23)

Cytology-/i 
(n=7)

Sensitivity (%) Specificity (%) PPV (%) NPV (%) p-value

Cortical thickening >3 mm 23 6 100 14.2 79.3 100 0.085
Cortical thickening >4 mm 20 6 86.9 14.2 76.9 25 0.365
Sphericity index increase 23 7 100 0 76.6 0 NS
Asymetrical cortical thickening   8 0 34.7 100 100 31.8 0.005
Non-hilar cortical flow   6 4 14.3 100 40 100 NS
Increased cortex hypoechogenicity 20 5 13.0 71.4 20 60 0.565

The p-value is 0.005 for asymmetric cortical thickening.
US=ultrasound; i= inadequate; PPV=positive predictive value; NPV=negative predictive value; NS=not specific.
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markedly [19], leading to a reduction in healthcare expenses 
by nearly 20% [9,18,19,21,22].

The sentinel node dissection performed to detect the status of 
the gatekeeper (sentinel) lymph node that the primary tumor 
drains into is quite a complex and time-consuming procedure. 
The major reason for this is the fact that this procedure requires 
a multidisciplinary approach. In most cases, radiocolloidal 
agent is administered to the breast subcutaneous tissue preop-
eratively and attempts are made to detect the first lymph node 
into which this agent drains. This procedure prolongs the du-
ration of the operation markedly. In contrast, if the presence 
of metastases is detected preoperatively in any of the ALNs by 
fine-needle or thick-needle biopsy, the need for the detection 
and the dissection of the SLN is eliminated, leading to direct 
axillary dissection during the operation [23].

Currently, there is no biological tumor marker used to pre-
dict ALN metastases. Palpation by hand, US or US-guided 
FNAB, or thick-needle biopsy procedures are the methods used 
for this purpose. Physical examination alone is not a sensitive 
or reliable method for detecting axillary metastases. Metastatic 
nodes are usually non-palpable and the palpable reactive (non-
metastatic) nodes can be misdiagnosed as metastases [10]. The 
inadequacy of physical examination alone was demonstrated 
by showing its sensitivity to be between 45.4% and 68% [13]. 
De Freitas et al. [13] detected the sensitivity, specificity, PPV, 
and NPV of this method as 68%, 68%, 82%, and 50%, respec-
tively, and reported the total accuracy of the assessment to be 
68%. It was found that approximately 15% to 60% of the pa-
tients with clinically non-palpable lymph nodes presented with 
lymph node metastases in the following period [16].

Similar to the results of the physical examination, different 
rates of accuracy were shown by using US investigation alone. 
Even based on suspicious imaging results (a lymph node length 
greater than 10 mm, the absence of a fatty hilus, hypoechoic 
internal echo, spherical shape, and cortical thickening), the 
sensitivity of US examination ranged between 35% and 82%; 
while the specificity was between 73% and 97.9% [16,22,24,25].

De Freitas et al. [13] determined the PPV, the NPV, and the 
total accuracy value of US as 92%, 49%, and 67%, respectively, 
when used alone. Evaluating these results collectively, US alone 
does not seem to have adequate accuracy in detecting the pres-
ence of metastases [21].

The use of FNAB to improve the accuracy of preoperative 
assessment of ALNs has been recommended as a simple, mod-
erately to highly accurate, and minimally invasive method and 
has been reported to be effective in determining the appropriate 
approach for the patient [9,15,16,18-22,24]. The results from 
our trial confirmed that US-guided FNAB was a beneficial 
method in detecting ALN metastases of breast cancer. The sen-

sitivity and the specificity of US-guided FNAB in assessing the 
ALN were measured to be 76.6% and 100%, respectively, in 
our trial. The NPV and the PPV of the procedure were assessed 
to be 53.3% and 100%, respectively. The aforementioned trials 
reported a sensitivity of 36% to 86.4%, and a specificity of 95.7% 
to 100% for assessment of the ALN by US-guided FNAB. The 
PPV of the procedure was 92% to 100%, the NPV of the pro-
cedure was 67% to 70% [9,15,16,18-22,24,25].

The most significant reason for the false negative results  
detected in these trials was inadequate sampling. By increasing 
the number of aspirations, the percentage of inadequate sam-
ples can be reduced [20]. In our trial, the inadequate sampling 
rate was 15.7%, similar to the rate reported in the literature. 
Inadequate aspiration was attributed to the small size of the 
metastases, the small number of positive lymph nodes, and 
the deficient imaging of the lymph node during US assessment 
of the axilla [16,19,20,24]. Dividing the pathologically positive 
group into two subgroups: one group with positive cytological 
results, and the second with negative or inadequate cytologi-
cal results, revealed that the group with positive cytology had 
a statistically larger lymph node metastatic focus. In addition, 
the comparison of the cytology-positive metastatic group with 
the cytology-negative or cytology-inadequate groups revealed 
that asymmetrical cortical thickening was only detected in  
the cytology-positive group. Fine-needle aspiration was per-
formed, taking care to target the asymmetrically thickened 
cortex. Targeting in this manner is observed to increase the 
success of aspiration, a result similar to that predicted in the 
literature [26,27]. In our trial, the histopathological measure-
ment of lymph node size was larger in the metastatic group, 
and this difference was statistically significant. There was no 
significant difference between the metastatic and non-meta-
static groups in tumor grade or size of the mass.

The trials demonstrated that as the tumor size and the size 
of the lymph node metastases increased, the sensitivity of 
FNAB and US also increased. It is quite difficult to sample  
the metastases containing tumor deposits smaller than 5 mm 
by using FNAB. Such metastases exhibit a cortical thickness 
smaller than 3 mm in the lymph node and display very small 
or no desmoplastic reaction in the surrounding tissue. Even if 
a focus of this size can be assessed as suspicious on US, it would 
be very difficult to control the needle at an accurate angle in a 
region of this size [28,29].

In the literature, the most common cause of false positive 
results was the inaccurate cytological assessment of the cells 
sampled. Myoepithelial or lymphocyte cell clusters can be  
cytologically confused with breast epithelial cells. The second 
most common cause is inappropriate sampling during lymph 
node dissection. In our trial, there were no false positive results 
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in any of the fine-needle aspiration cases. There are previous 
trials showing no false positive results, as well as those report-
ing a false positive result rate of 1.4% to 1.6% [16,17,19,20,25].

We have no clear evidence showing that the FNAB-applied 
node was the sentinel node or the lymph node detected to be 
positive on axillary dissection. Abe et al. [27] detected axillary 
metastases by thick-needle biopsy. In over 15% of cases of 
positive US-guided core needle biopsy, the positive node was 
the only one found at subsequent axillary dissection by inter-
ference, the sentinel node. This suggested that the node under-
going US-guided thick-needle biopsy was the same node 
pathologically detected to be metastatic based on dissection. 
The largest node with the most pathological morphology is 
selected as the target in FNAB. The possibility that the lymph 
node closest to the breast is the sentinel node is very high. Even 
if it has normal morphology, performing FNAB in the lymph 
node closest to the breast would increase the sensitivity of the 
procedure [27,30].

US-guided needle biopsies performed in the lymph nodes 
do not complicate the implementation of the SLNB or ALN 
biopsy and the histopathological assessment of the sampled 
node [27].

The increases in the sphericity index, hypoechogenicity, and 
the cortical thickness on US assessment were statistically sig-
nificantly higher in the metastatic lymph nodes compared to 
non-metastatic nodes. These criteria can define the abnormal 
lymph node together with asymmetrical cortical thickening 
and color Doppler investigation characteristics. In our trial, 
we detected malignancy in lymph nodes with a cortical thick-
ness of ≥ 4 mm at a sensitivity of 86% and specificity of 87%, 
and of ≥ 3 mm at a sensitivity of 96% and specificity of 37%. 
In the literature, the trials with a larger sample size used values 
ranging between 2.3 mm and 4 mm as the upper limit. In pa-
tients with established breast cancer or malignant mass in the 
breast, FNAB can be performed in lymph nodes with a US 
cortex thickness > 3 mm.

The association between the lymph node capsule invasion 
and the non-hilar cortical flow was not statistically significant. 
Assessments specific to the transcortical flow by capsule inva-
sion in trials with a larger sample size could yield more signifi-
cant results.

Lymph node cytology can also be used in evaluating the 
chemotherapy response in patients without a surgical indica-
tion as well as in preoperative staging [19]. Another advantage 
of FNAB of suspicious lymph nodes is that it can be performed 
in hospitals without a nuclear medicine department.

Our sample patient group is not large; a condition caused 
by the limited number of patients referred to our unit from the 
general surgery department for ALN assessment and biopsy. 

Another limitation of our trial is the absence of a cytologist 
during the FNAB procedure at our unit, leading to inadequate 
cytology results.

In conclusion, in breast cancer, the morphologic, cortical, 
and blood flow characteristics of the lymph nodes should be 
assessed by preoperative axillary gray scale and color Doppler 
US. In our trial, we detected malignancy in lymph nodes with 
a cortical thickness of ≥ 4 mm at a sensitivity of 86% and of 
≥ 3 mm at a sensitivity of 96%. FNAB can be performed in 
ALNs with a cortical thickness > 3 mm in breast cancer pa-
tients.

Upon detecting metastases by FNAB in the lymph nodes 
considered to be suspicious based on preoperative US, the 
routine, high-cost steps of SLN scintigraphy and intraoperative 
gamma probe are skipped, and the axillary dissection is per-
formed directly. This can eliminate the need for SLN investi-
gation in more than half of the patients. In this trial, the need 
for SLNB was eliminated in 60.5% of the patients because US-
guided FNAB was performed. FNAB is a sensitive and quite 
specific method for detecting the presence of metastases in 
ALNs in patients with breast cancer. The sensitivity, specificity, 
PPV, and the NPV were 76.6%, 100%, 100%, and 53.3%, respec-
tively. The major reason for the false negative results was the 
sampling errors associated with very small metastatic foci. 
Owing to the excellent PPV of this method, ALND can be 
performed in patients with a positive fine-needle aspiration 
result. US-guided fine needle aspiration is a highly specific  
assessment method. Using this method, axillary metastases can 
be detected at a much lower cost, preoperative staging of the 
disease can be performed, and the time spent doing SLNB and 
intraoperative frozen procedure under general anesthesia is 
eliminated.
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