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Preoperative ultrasound guided percutaneous axillary biopsy in breast cancer patients: fine needle aspiration 
cytology versus core biopsy.

AIM: The aim of this study is to compare the diagnostic accuracy in detecting axillary node metastases between preop-
erative ultrasound with percutaneous core biopsy or fine needle aspiration cytology, in patients with breast cancer. 
MATERIAL AND METHODS: All cases with newly diagnosed ipsilateral primary breast cancer that underwent axillary ultra-
sound guided biopsies in a 2 year period were reviewed and the biopsy outcome was compared to the final histopathol-
ogy from sentinel lymph node biopsy or axillary node dissection. Comparison was also attempted in a subgroup includ-
ing only patients who underwent one method and in a second subgroup of patients who had both techniques performed.
RESULTS: Within the total population results are in favor of core biopsy which correlates statistically significantly with
the final histology after excluding neoadjuvant related false negatives. Within the single modality subgroup results are
again in favor of core biopsy which again correlates statistically significantly with the final histology. Within the com-
bined modality subgroup results demonstrate equal diagnostics but neither method demonstrates statistically significant
diagnostic success.
DISCUSSION: The results of the study are generally in favour of core biopsy which tends currently to override fine nee-
dle aspiration cytology. Only few studies have directly compared the two methods and a great variability exists in the
results of the different studies.
CONCLUSIONS: A case-match cohort study is advised to accurately compare the diagnostic value of the two methods. Until
then the decision will be based on the radiologist’s experience.
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with notable reduction in morbidity compared to com-
plete axillary node dissection (AXND) for patients with
breast cancer 1,2. However SLNB itself is not without
morbidity and usually requires that patients undergo two
procedures 3. Physical examination by itself has a low
sensitivity (34-76%)4. Several imaging techniques aim to
identify patients with high or low risk of axillary metas-
tases for whom AXND and sampling or SLNB would
be indicated respectively 5. Ultrasound (US) is the most
widely used 6 however an overlap between malignant and
benign morphological lymphnode features exists. Tissue

Introduction

Since 1990s the development of sentinel lymphnode
biopsy (SLNB) resulted in improved staging accuracy
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diagnosis remains the gold standard 1, 2. For breast lesions
US guided core biopsy (CB) is more accurate and eas-
ier to interpret than fine needle aspiration cytology
(FNAC) and is now the diagnostic procedure of choice,
but according to a recent meta-analysis the difference in
sensitivity between the two methods with regards to detec-
tion of axillary node metastases was not significant 7 and
recent publications have supported the role of FNAC
with regards to accuracy, complication rate and cost 2,8,9.
Preoperative axillary US with either FNAC or CB of
suspicious nodes are nowadays a routine practice regard-
less of the clinical status 10. The choice is largely insti-
tution or operator dependent and most studies report
results with either only FNAC or CB. The aim of this
study was to determine if there is any difference in the
diagnostic accuracy between CB and FNAC in detect-
ing axillary node metastases in patients with newly diag-
nosed ipsilateral primary breast cancer.

Material and Method

The medical records of all patients that underwent axil-
lary US guided biopsies in a 2 year period in a single
centre were retrieved. Only patients with newly diagnosed
ipsilateral breast cancer confirmed by biopsy of the pri-
mary tumour  were included. Patients without histologi-
cal confirmation of the primary or patients with recurrent
disease were excluded. Patients in whom the axillary biop-
sy has revealed a type of malignancy different from the
primary breast disease and patients with axillary biopsy

demonstrating the presence of multifocal primary breast
cancer in the axilla or cancer of the axillary tail were
also excluded. Data collected from the aforementioned
records included diagnostic procedures performed
(FNAC, CB) and their results (positive/negative/ incon-
clusive), as well as final histopathology where available,
including grade and histological type. Finally patients’
age and administration of neo-adjuvant chemotherapy
were also recorded. The diagnostic algorithm for man-
agement of the axilla described in Fig. 1 was applied on
all patients and is in accordance with the Surgical
Guidelines in the Management of Breast Cancer 11.
Patients diagnosed with ipsilateral breast cancer always
undergo US of the axilla with or without percutaneous
biopsy of suspicious lymphnodes. US of the axilla is also
performed at the same time with the breast imaging in
all patients with an ipsilateral breast lesion classified as
M4/M5 on mammogram and/or U4/U5 on US (Royal
College of Radiologists Breast Group Breast Imaging
Classification) 12. The investigators of this study follow
the Best Practice Diagnostic Guidelines for Patients
Presenting with Breast Symptoms 13 and the NHS BSP
Clinical Guidelines for Breast Cancer Screening
Assessment 14. Morphologic criteria rendering a node sus-
picious included the increased size, an entirely hypoe-
choic node, the shape (short-long axis ratio >0.5), a focal
cortical bulge or cortical thickening >2mm, an absent
fatty hilum .On rare occasions colour Doppler was used
as auxiliary technique. US guided biopsy was performed
by dedicated breast imaging radiologists after adminis-
tration of local anaesthesia with 1% xylocaine. 
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Fig. 1: Diagnostic algorithm of management of the axilla in patients diagnosed with ipsilateral primary breast cancer.
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There were no specific criteria for choosing one method
over another. The device used for imaging is LOGIQE9
(GE Healthcare Biosciences, Pittsburgh, USA), with a 15
MHz transducer. The size of the needle was 16 gauge
for core biopsy or 21 gauge for FNA. One or two throws
were usually performed for a core biopsy (one throw and
then “eyeballing” the sample).More biopsies were per-
formed at the discretion of the radiologist. When more
than one abnormal node was identified the one involv-
ing the most suspicious characteristics was biopsied. The
total number of biopsies and possible complications were
recorded. In case of an FNA once the needle was in
good position continuous suction moving the needle
around was used until a sufficient sample was obtained.
The number of needle entries and intracortical excur-
sions was not documented. A pathologist was not pre-
sent at the time of the procedure to evaluate the ade-
quacy of the samples. Core biopsy samples were embed-
ded in formalin. Aspirated material from FNA was placed
on slides in alcohol. Results for both FNA and CB were
classified as positive for malignancy, negative for malig-
nancy and inadequate (insufficient samples have also
been classified as inadequate). Inadequate FNA proce-
dures were followed either by a CB or by a SLNB
according to the following multidisciplinary team (MDT)
decision. There was only one case of inadequate CB
(insufficient sample) but has not been included in the
study as the patient presented lung metastases and did
not undergo surgery. In addition CBs were routinely
reviewed by breast pathologists at the MDT meeting.
The outcome of percutaneous biopsy was compared to
histology from SLNB or AXND, considering the surgi-
cal pathology result as the gold standard. The demo-
graphics, grade and type of the primary tumour and his-
tology of the tumour were documented in addition to
the administration of neoadjuvant chemotherapy. 

DATA ANALYSIS

Statistical process of data was conducted using SPSS v20
software (IBM Corporation, USA). Bivariate correlations
were assessed with Chi square, Fischer’s exact, Mann-
Whitney U, Independent Samples Median test and
Spearman’s correlation as appropriate. Sensitivity and
Specificity of each approach was assessed using the receiv-
er operating characteristic (ROC) curve function. A p
value of <0.05 was considered statistically significant and
a p value between 0.1 and 0.05 was considered sugges-
tive.Comparison of methods’ diagnostic value was also
attempted in two special subgroups: in the first subgroup
only the pure CB and FNAC populations were analyzed,
excluding the group of patients who had both tech-
niques. In the second subgroup only patients who had
both FNAC and CB were analyzed, excluding the
patients who had only one of the two methods. All
patients had consented for archiving and use of tissue

for research purposes and approval from local ethical
committee was not required as the study involved only
retrospective analysis of clinical data associated with pro-
cedures performed without any deviation from institute’s
local guidelines.

Results

TOTAL POPULATION

During a two-year period, 71 patients diagnosed with
breast cancer underwent core and/or FNA biopsy of
lymph nodes under ultrasound guidance for preoperative
assessment of lymph node involvement. Patients with
lack of surgical histopathological correlation for different
reasons (unfitness for surgery, surgery elsewhere, opted
for endocrine treatment) were excluded.For 11 of these
patients there was no histology available (10 not oper-
ated for various reasons and 1 patient operated elsewhere
– no access to final histology). Total population con-
sisted of 60 patients. Within the total population, 49
CBs have been performed of which 25 (51%) were pos-
itive for cancer. None of the CBs was inadequate. In
the same total population 24 FNACs have been per-
formed including 5 inadequate ones (20.83%) and 11
positive for malignancy (57.9% among the adequate
ones). Eleven of these 60 patients (18.33%) had both
CB and FNAC. One of the FNACs was inadequate. Five
patients had both FNAC and CB reported as negative,
4 patients had both procedures reported as positive for
cancer and 1 case was positive on FNAC and negative
on CB. There were no cases with negative FNAC and
positive CB. In the total population the median num-
ber of CBs for each patient was 2 (range 1-5). Table I
shows the distribution in the total population.
Documentations regarding neoadjuvant chemotherapy of
13 patients were missing (21.67%). Among the 38
patients who had neoadjuvant chemotherapy, 2 patients
initially assessed positive on both CB and FNAC were
found to be negative on the final histology following
neoadjuvant. Four patients assessed positive on CB were
negative on final histology following neoadjuvant. There
were no false positives in patients who didn’t have neoad-
juvant. Two different evaluations of the total population
regarding the sensitivity and specificity of the two meth-
ods were performed; one including neoadjuvant-related
false negative results (Fig. 2A) and one excluding them
(Fig. 2B).

SINGLE MODALITY CB OR FNAC SUBGROUPS

Out of a total of 60 patients, 11 patients had both pro-
cedures performed. However one of these 11 patients
had an inadequate FNAC therefore has been included
in this population as a CB patient. The remaining 10
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Fig. 2: ROC curves comparing sensitivity and specificity for each procedure across studied subgroups. A: Total population including all
patients, regardless neoadjuvant chemotherapy administration. B: Total population excluding patients that received neoadjuvant chemothe-
rapy. C: Subgroup of patients subjected to only one of the two studied procedures, regardless neoadjuvant chemotherapy administration.
D: Subgroup of patients subjected to only one of the two studied procedures excluding those that received neoadjuvant chemotherapy. E:
Subgroup of patients subjected to both studied procedures, regardless neoadjuvant chemotherapy administration. F: Subgroup of patients
subjected to both studied procedures excluding those that received neoadjuvant chemotherapy.
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patients have been excluded from the total population.
Two more patients have been excluded as they had inad-
equate FNAC only, without CB. Therefore, single modal-
ity CB or FNAC subgroup consists of 48 patients.
Thirty-nine patients had CBs, 21 of which (53.8%) were
positive for malignancy. No inadequate CBs have been
documented. On the other hand 10 patients had FNACs
one of which was inadequate (10%) and 6 of which
were positive for malignancy (66.7% among the ade-
quate ones). The median number of CBs was 2 (range
1-5). Table I shows the distribution in the single modal-
ity subgroup. Documentations regarding neoadjuvant
chemotherapy of 11 patients were missing (22.92%).
Two different diagnostic evaluations of the single modal-
ity subgroup were performed regarding the sensitivity and
specificity of the two methods, one including neoadju-
vant-related false negative results (Fig. 2C) and one
excluding them(Fig. 2D).

COMBINED MODALITY SUBGROUP

In the final analysis considering only the group of
patients who had both FNAC and CB and excluding
the patients who had one of the two methods, out of
the total population of 60 patients 11 patients had both
procedures but one of them had an inadequate FNAC
therefore was excluded. The number of patients in the
combinedmodality subgroup of FNAC and CB was 10
patients. Four out of 10 CBs were positive (40%) and
5 out of 10 FNACs were positive (50%). The median

number of CBs was 4 (range 2-4). Table I shows the dis-
tribution in the combined modality subgroup. Two dif-
ferent diagnostic evaluations of this subgroup regarding
the sensitivity and specificity of the two methods were
performed; one including neoadjuvant-related false nega-
tive results (Fig. 2E) and one excluding them (Fig. 2D).

Discussion and Commentary

Preoperative diagnosis by axillary US guided biopsy can
eliminate unnecessary SLNB procedures and reduce false
negative rates of SLNB (1-15%) 15, 16, being also per-
formed in conjunction with the biopsy of the primary
breast lesion. SLNB is still offered when US guided biop-
sy has been negative and meta-analyses have shown that
25% of women with negative US biopsy will be proven
to have positive axillary lymphnodes 17. US guided
FNAC is useful for evaluation of metastatic disease with
sensitivities varying from 44 to 100% due to patient
selection. However it requires cooperation of a highly
experienced practitioner and cytologist 18 and often leads
to inadequate sampling. The question of whether CB is
a safe and effective procedure in this context has been
raised by breast specialists 1,10, however only a few stud-
ies have compared directly the two methods 1,2,10,19. 
In the present study FNAC demonstrates higher sensi-
tivity, especially in cross-checked population, but this is
not statistically significant. This is in contrast to studies
who demonstrated greater sensitivity for CB but again
not statistically significant: (87.1% vs. 78.6%) 1, 
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TABLE I - Age, grade, type, final histology and administration of neoadjuvant chemotherapy across procedures for each studied subgroup.

Total Single Combined 
population modality modality 

subgroup subgroup

Total FNAC CB p value Total FNAC CB p value Total

Age (years), 
median (range) 52(34-88) 52(34-88) 54(34-82) >0.1 57(37-88) 57(48-88) 56(37-82) >0.1 47(34-70)

Grade, n (%)
I 2(3.3%) 1(5.3%) 1(2%) >0.1 2(4.2%) 1(11.1%) 1(2.6%) >0.1 0
II 27(45%) 7(36.8%) 24(49%) 21(43.8%) 2(22.2%) 19(48.7%) 5 (50%)
III 31(51.7%) 11(57.9%) 24(49%) 25(52.1%) 6(66.7%) 19(48.7%) 5 (50%)

Type, n (%)
IDC 54(90%) 17(89.5%) 45(91.8%) 0.008 42(87.5%) 7(77.8%) 35(89.7%) 0.008 10(100%)
ILC 4(6.7%) 0 4(8.2%) 4(8.3%) 0 4(10.3%) 0
DCIS 2(3.3%) 2(10.5%) 0 2 (4.2%) 2(22.2%) 0 0

Positive Hx, 33 (55%) 11 (57.9%) 26 (53.1%) >0.1 29 (60.4%) 7 (77.8%) 22 (56.4%) >0.1 4 (40%)
n (%)

Administered 38 (80.9%) 13 (81.2%) 32 (78%) >0.1 31 (83.8%) 6 (100%) 25 (80.6%) >0.1 7 (70%)
Neoadjuvant, n (%)
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(82% vs. 75%)2, (77% vs. 73%)19, (83.3% vs. 72.2%)7.
One more author 10 demonstrated a statistically signifi-
cant greater sensitivity for CB (88.25% vs. 72.5%) but
the small sample size is of concern. Another author 2

found an unexpected similar sensitivity between the two
methods, explained by the higher number of FNAC pass-
es. Although it has been previously otherwise reported
1, in our results the number of CB attempts has not
affected the sensitivity; when the median number of CB
was higher, sensitivity was actually lower (combined
modality subgroup). FNAC demonstrates statistically sig-
nificantly lower specificity in the total and the single
modality subgroup. In other studies specificity was equal
between the two methods (100%)2,10,19. These results
might be affected by the type of tumors assessed with
FNAC rather than with CB, namely more ductal carci-
nomas in situ (DCIS) and less invasive lobular carcino-
mas (ILC).Some authors take into consideration the types
of primary tumour in their population 4-6,8,9,16. Another
investigator 9 did not find any correlation of CB sensi-
tivity with tumor type although he did with tumor grade
and lymphovascular invasion, while one study 8 demon-
strated a strong positive correlation of FNAC sensitivity
only with tumor grade and size. They both considered
though the tumor type in the total breast cancer popu-
lation studied and not in the sample that had actually
undergone axillary biopsy. Another investigator 5 demon-
strated a correlation for both methods with size, grade
and axillary metastatic burden, but like others, did not
focus on the type of tumor 4,6, while no correlations
were found in one other study 16. In the present analy-
sis in all different subgroups the sensitivity and speci-
ficity of the two methods ranged 0.5-0.828 for CB sen-
sitivity, 0.75-0.966 for FNAC sensitivity, 0.63-0.1 for
CB specificity, 0.105-1.0 for FNAC specificity. Relevant
literature includes grossly varying reported sensitivities
(52-94% for CB and 28-100% for FNAC), consistent
CB specificity (97-100%) and a solid 100% specificity
for FNAC 4,6,8,9,18,20-24. 
It is generally difficult to compare different studies
because of their heterogeneity 16. Some include patients
without final surgical histological result considering that
final histology would have been positive as both preop-
erative FNA and CB were positive 1. This is in accor-
dance with other authors’ view on complete neoadjuvant
response 3,4,6,9,21. Others exclude not surgical patients 5.
In the present study all patients with lack of final sur-
gical pathology were excluded. Different units use dif-
ferent morphologic criteria for biopsy and preparation
modalities for cytology 8. Techniques generally vary and
are operator dependent 9,20. Length of procedure, num-
ber of slides, number of CB excursions, non-uniform use
of biopsy needles, absence of pathologist during the pro-
cedure, can all also explain the different results 1. Study
design and indication for biopsy (morphology) could also
justify the different rates, although some differences are
still unexplained 17. In some studies, clinically positive

axillas were excluded 3,20,25, while included in others
5,10,16,22. One investigator has included only clinical
abnormal nodes 4. In literature, FNAC demonstrates
inadequate samples in a range of 0-53% 10 which can
also add to the heterogeneity of results. A study 18

revealed a decrease from 88.46% to 76.66% in FNAC
sensitivity by including inadequate aspirations. In the
total population of the present analysis 5 cases (20.83%)
of FNAC were inadequate and have all been excluded.
The exclusion of false-negatives attributed to neo-adju-
vant chemotherapy remains a statistical concern, but
appears that conveys equivalent increase in tests’ speci-
ficities, thus can be excluded as a confounding factor.
This is supported also by a study 1 which included
neoadjuvant chemotherapy as it affected equally the two
procedures. Neoadjuvant chemotherapy patients have also
been included by different authors 2-4, 9,21, while others
19, 20 have excluded them. Some studies do not make
any comment on this 5,6,8,10,16,18,25. The subgroup analy-
sis performed in the current study has attempted to over-
come this point. The authors have included patients with
ILC in the analysis as the use of percutaneous biopsy
in this setting has been previously validated 2,22. 
Possible limitations of the present study include small
sample size of the total population, the combined diag-
nostic approach group and the FNACs, issue which is
often encountered in literature 1,2,5,10. There was also an
unequal distribution of tumour type across the approach-
es, but the numbers were too small to stratify. The assess-
ment of factors affecting the diagnostic value of each
approach individually was outside the scope of this study,
thus not attempted.
There is no doubt that both methods have led to reduc-
tion of unnecessary SLNB 3,8,18,21 and in modern prac-
tice their use is expanding. In literature there is no clear
advantage between the two methods and although CB
is criticized for being more invasive 2,5 it is generally
considered safe, effective and less operator dependent 4-

6,9. In the present study, only CB demonstrates statisti-
cally significant correlation with histology, and this is
confirmed in the pure population and the total popula-
tion excluding neo-adjuvant false negatives. 

Conclusions

The results of this study are generally in favor of CB;
however a case-match cohort study is advised to assess
tumor type as a confounding factor and to accurately com-
pare the diagnostic value. Until then the decision needs to
be based on radiologist’s experience and preference.

Riassunto

L’ecografia preoperativa con biopsia percutanea (ago-bio-
psia,CB, oppure aspirazione citologica ad ago aspirato
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sottile, FNAC) dei linfonodi del cavo ascellare è nei
nostri tempi una prattica commune per pazienti con can-
cro della mammella. Comunque, non è chiaro quale tec-
nica offre i risultati migliori. Lo scopo di questo studio
era di confrontare la precisione diagnostica tra CB e
FNAC nell’individuare metastasi linfonodali in pazienti
con cancro della mammella. 
Si sono rivisti tutti i casi con neoplasie della mammel-
la recentemente diagnosticate che hanno avuto una bio-
psia percutanea preoperativa omolaterale eco-guidata (CB
o FNAC) del cavo ascellare, in un periodo di 2 anni in
un singolo centro. Il risultato della biopsia è stato con-
frontato con il risultato istopatologico finale della bio-
psia del linfonodo sentinella (SLNB) oppure della disse-
zione linfonodale ascellare. I dati raccolti includono il
tipo della procedura, i risultati (positivi/negativi/ incon-
cludenti),la istopatologia finale includendo il grado e il
tipo istologico, l’età e la somministrazione di chemiote-
rapia neoadiuvante. Comparazione è stata anche fatta in
un sottogruppo comprendente pazienti che avevano avu-
to soltanto una delle due metodi ed anche in un altro
sottogruppo contenendo pazienti che avevano avuto
entrambi i metodi.
Nella popolazione totale (60 pazienti) i risultati sono a
favore della CB che è in correlazione statisticamente
significativa con la istologia finale(p=0.003) dopo aver
escluso i falsi negativi connessi con la chemioterapia
neoadiuvante. Nel sottogruppo dei pazienti che avevano
avuto soltanto uno dei due metodi, riguardante 48
pazienti , i risultati sono di nuovo a favore della CB che
di nuovo è in correlazione statisticamente significativa
con la istologia finale. Nel sottogruppo di pazienti che
avevano avuto entrambi i metodi , riguardante 10 pazien-
ti, i risultati sono pari dal punto di vista diagnostico,
pero’ nessuna tecnica mostra un successo diagnostico sta-
tisticamente significativo.
I risultati dello studio sono generalmente a favore della ago
biopsia che attualmente tende di superare la FNAC. In lite-
rattura soltanto pochi studi hanno direttamente confronta-
to le due tecniche, esiste una grande variazione di risultati
e non esiste un vantaggio chiaro tra i due metodi. 
Comunque, per confrontare con precisione il valore dia-
gnostico della CB e della FNAC, un cohort case-match
studio dovrebbe essere effetuato. Fino ad allora la deci-
sione dovra’ essere basata sulla esperienza e le preferen-
ze del radiologo.
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