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Background: Breast screening is a method of detecting breast cancer at a very early stage. Most of the
lesions detected by screening are not malignant. Objective of this study was to compare ultrasound
guided fine needle aspiration cytology and core biopsy in the preoperative assessment of non-palpable
breast lesions. Methods: The study was conducted prospectively at Department of Radiology, Shaukat
Khanum Memorial Cancer Hospital and Research Centre, Pakistan from March 2004 to February 2005.
All the patients underwent fine needle aspiration cytology and core biopsy. Later on, all of them had
excision biopsy/ mastectomy. Prospectively 80 patients were studied; information was collected on a
specifically designed form according to inclusion criteria. The patient age, sex, medical record number
and side of lesion were recorded. Clinical history of duration of lump was also taken. Informed consent
was obtained. Results: The age of patients were ranges from 20–71 years, with mean of 44.31±11.002
and the maximum number of patients 28 (35.3%) was between the ages 50–59 years. The sensitivity of
FNAC was 92.85%, while the specificity of was 90% and the accuracy rate was 92.1%. The sensitivity
of core biopsy was 94.64%, specificity 91.30% and accuracy rate was 94.87%. Conclusion: Fine
Needle Aspiration has been found to be an extremely useful method for the diagnosis of lumps of
breast. The accuracy and the sensitivity of diagnosis on fine needle aspiration cytology were high.
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INTRODUCTION
Breast screening is a method of detecting breast cancer
at a very early stage. The first step is a mammogram that
can detect small changes in breast tissue that may
indicate cancers that are too small to be felt either by the
woman herself or by a doctor. Most of the lesions
detected by screening are not malignant.1–5
The suspicious abnormalities detected on
mammography require further evaluation with biopsies.
Palpable breast lesions are generally biopsied by
pathologists or clinicians. Non-palpable breast lesions
require imaging guidance for localization.6–7 Fine needle
aspiration cytology (FNAC) and core biopsies are
techniques that have largely replaced excision biopsies
and frozen sections for the diagnosis of breast lesions.
The FNAC is being extensively practiced since
its introduction. The advances in the hardware and
technique of the procedure have increased the efficacy
of the procedure even for smaller lesions. The procedure
has been said to be inherently inaccurate because only a
limited amount of material is obtained; the difficulty of
interpreting the aspirated material has been used in
criticism.8
The FNAC is an approximation to a specific
histological diagnosis. The radiologist can obtain a full
and accurate history and assess the mass and examine
imaging data. Using real-time guidance, the radiologist
can obtain the aspirate representative of the mass and
repeat the FNAC if necessary. There are benefits to the
patient in that diagnosis and management can be
decided in a single visit thus reducing the number of
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patient attendances, referral for surgery. Treatment can
be prioritized and cancer counselling can start
immediately if necessary. The rate of unsatisfactory
aspirates declines by using real-time ultrasound
guidance and there are cost reductions as the number of
cases referred for surgery declines. There are
improvements in diagnostic yield if multiple aspirations
are obtained in the presence of a pathologist to give
feedback on the adequacy of each sample.9
Aspiration cytology is different from core
biopsy where a core of tissue is obtained from a solid
organ by using a thick bore needle and a spring-loaded
instrument. Fine needle aspiration is a rapid, accurate
and safe procure. FNAC is useful in selecting patients
for surgery, thereby avoiding un-necessary operations.10
Fine needle aspiration has established its utility
in the diagnostic protocol of the patient with breast
lump.11 At present fine needle aspiration of the breast is
a first line procedure that is fully accepted in the
diagnostic work up of patients with suspicious breast
lesions. The main purpose of breast fine needle
aspiration is to distinguish between patients with
malignant and possibly malignant breast lumps and
benign nodules.12,13 Mammography alone cannot truly
differentiate malignant and benign nodules in about 10–
20% of the cases.14
The FNAC and core biopsy results should
always be interpreted in the context of the triple test.15,16
The triple test is the recommended approach for the
investigation of palpable or impalpable breast lesions
detected by imaging. It comprises the following
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components: clinical breast examination and medical
history, imaging-mammography and/or ultrasound, and
non-excision biopsy, i.e., FNAC and/or core biopsy.
The triple test is positive if any of the three components
is positive, and negative if all the components are
negative. The triple test has sensitivity (true positive
rate) of 99.6%, and a specificity of 93%.8
At our institute, dedicated one-stop breast
clinics are run using multi-disciplinary approach. Fine
needle aspiration cytology offers quick preliminary
diagnosis, results in early diagnosis and management of
breast cancers.
The process of assessment of significant breast
lesions involves the correlation of clinical imaging and
the cytological/histological findings. This is best
achieved with a multidisciplinary open forum with the
clinician, radiologist and pathologist reaching a
consensus on the management of each case using
predefined protocols. The highest levels of diagnostic
accuracy are achieved if such a triple approach of
imaging, clinical diagnosis and biopsy is used. If the
cytology is negative in the face of strong clinical or
radiological evidence of malignancy the core biopsy
should be performed.
In cases where cancer is reported, such an
approach allows for preoperative counselling of the
woman regarding treatment options, and may assist in
the planning of single-stage surgery.6,17,18 In cases where
a benign diagnosis is reported or confirmed the need for
excision biopsy is eliminated, the woman can be
reassured and appropriate management options
discussed.
The advantages of this approach includes
improved diagnostic accuracy in breast disease, the
preoperative diagnosis of cancer, the proportion of
excision biopsies for diagnostic purposes, and
proportion of benign excision biopsies for diagnostic
purposes.
The main problem with FNAC is inadequate
sampling which may be caused by the small size of the
lesion. Objective of this study was to compare the
accuracy of results of FNAC and core biopsy in nonpalpable breast lesion.

MATERIAL AND METHODS
This Comparative Diagnostic Procedure Study was
carried out at Department of Radiology, Shaukat
Khanum Memorial Cancer Hospital and Research
Centre, Lahore from March 2004 to February 2005.
All women referred for breast biopsy to
Radiology Department with a suspicious lesion on
mammogram or ultrasound were included in the study.
Women with a previous diagnosis of breast
cancer, having a primary malignancy other than breast
cancer, and lesions not visualised on ultrasound were
excluded from the study.

All the patients underwent fine needle
aspiration cytology and core biopsy. Later on all of them
had excision biopsy or mastectomy. Prospectively 80
patients were studied. Written informed consent was
obtained. Information was collected on a proforma
according to inclusion criteria. Age, sex, medical record
number and side of lesion were recorded. Clinical
history of duration of lump was also taken. Aseptic
technique was used to minimise the risk of infection.
Sterilised skin preparation was done using
pyodine solution and 2% lignocaine was used as local
anaesthetic agent. Usually a 21-gauge needle was used
for FNAC. 10–12 MHz linear probe was used for
localisation of the lesion. The skin was penetrated
tangentially with a long needle. All biopsies were
performed using direct visualisation by ultrasound. All
FNAC slides were reported by the experienced cytopathologists and core biopsies by the histopathologists.
Criteria for adequacy
There should be at least six clusters of ductal cells on
each smear comprising 10 cells per cluster. At least 2–3
passes are made from the lump from all aspects.
Cytology reporting was based on the following
NHS guidelines: C1=Not representative of the lesion,
C2=Benign, C3=Borderline Benign, C4=Malignant/
suspicious for malignancy, and C5=Malignant
Criteria for malignancy
The morphological characteristics that were employed
to distinguish benign from malignant cells are given
below:19
i) Abnormal grouping of cells, ii) Decreased mutual
adhesiveness, iii) Presence of alien or foreign cells, iv)
Changes in the nucleus, v) Increased/abnormal mitoses,
vi) Variation in size and shape of cells, and vii)
Abnormal cytoplasmic inclusions.
SPSS-11.0 was used for data analysis. Master
data sheet was developed and later on data was entered.
Screening test was applied to calculate sensitivity,
specificity and accuracy of test.

RESULTS
Eighty fine needle aspiration cytology and core biopsy
specimens of patients presenting with a suspicious
breast lesion were included in this study. The age range
of patients was 20–71 years with mean of
44.31±11.002. Maximum number of patients 28
(35.3%) were between the age 50–59 years, (Table-1).
Out of 80 patients 19 (23.8%) were diagnosed
to have a benign aetiology on fine needle aspiration
cytology and 54 patients (67.5%) were given a diagnosis
of malignancy (Table-2). Comparison of fine needle
aspiration cytology and final diagnosis made on
excision biopsy showed that four cases were
erroneously diagnosed as benign on fine needle
aspiration cytology whereas it was found to be
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malignant on excision biopsy; seven cases were
declared inadequate.
On core biopsy, 23 (28.8%) patients were
called benign and 55 (68.8%) patients were labelled to
have malignancy. Two cases were non-diagnostic.
Comparison of core biopsy and final diagnosis on
excision biopsy was made (Table-3). The results were
comparable apart from four cases. Two were nondiagnostic and two were erroneously labelled as
malignant as there was no residual malignant tissue on
excision biopsy.
The validity of screening test was calculated
by sensitivity, specificity and accuracy. The sensitivity
of FNAC was 92.85%. The specificity of FNAC was
90% and the accuracy rate was 92.1%. The sensitivity of
core biopsy was 94.64%, specificity was 91.30% and
accuracy rate was 94.87%.
Table-1: Age distribution of the subjects
Age (Year)
20–29
30–39
40–49
50–59
60–69
≥70
Mean±SD

Number
6
22
18
28
4
2

Percentage
7.6
27.7
22.6
35.3
5.2
2.5
44.31±11.002

Table-2: FNAC vs final diagnosis
Finding
Benign
Malignant
Inadequate
Total

FNAC
Number
%
19
23.8
54
67.5
7
8.8
80
100.0

Final Diagnosis
Number
%
23
28.8
57
71.3
80
100.0

Table-3: Core vs final diagnosis
Finding
Benign
Malignant
Non-diagnostic
Total

Core
Number
23
55
2
80

%
28.8
68.8
2.5
100

Final diagnosis
Number
%
23
26.0
57
74.0
80
100.0

DISCUSSION
For decades, small samples of tissue have been obtained
using a needle to diagnose lesions in many anatomical
locations.20 Breast lesions were identified as particularly
suitable for the technique due to their accessibility.20
The use of smears obtained by aspiration for diagnostic
purposes was reported as early as 1933, when Stewart’s
series of 2,500 specimens included almost 500 breast
lesions.21
Breast changes can be detected as a
mammographic lesion at screening, as a breast symptom
found by the woman or as a sign found by her doctor.
The investigation of these changes using the triple test
approach will often involve FNAC or core biopsy to
help determine the nature of the lesion.
The FNAC and core biopsy were originally
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used to diagnose palpable breast lesions. Both methods
have a high degree of sensitivity and specificity. The
FNAC is an excellent method for diagnosing palpable
lesions; its sensitivity has been reported to be between
89% and 98%5 and its specificity between 98% and
100%.22
Following the introduction of mammographic
screening, FNAC and core biopsy are now also used to
diagnose impalpable breast lesions. The sensitivity and
specificity of stereotactic FNAC with impalpable
lesions have been reported to be 77–100% and 91–
100% respectively.22 The use of core biopsy has
increased, especially in the evaluation of lesions that
are associated with high inadequacy rates with FNAC
such as mammographically or sonographically
detected lesions that are very small, suspected radial
scars or microcalcifications.22 Both the sensitivity and
specificity of core biopsy for the diagnosis of
impalpable lesions are usually reported to be at least
90%.20 In a multidisciplinary breast setting it has been
shown that ultrasound-guided core biopsy has a
sensitivity of 82% and a specificity and a positive
predictive value (PPV) for malignancy of 100%. In
general, core biopsy has been shown to be superior for
the confirmation of benign lesions, as the rate of
samples reported as unsatisfactory is less than for
FNAC (12.5% versus 34.2%).
Although several studies have demonstrated a
high degree of diagnostic accuracy in breast cancer with
aspiration cytology17,23 its role in the management of
breast lesions is still controversial.15 Many surgeons are
reluctant to consider positive cytology results as the only
criterion for performing definitive surgery11,12,24,25 since
no distinction is possible between infiltrating and noninfiltrating lesions. In some studies they use surgical
biopsy to confirm cytologically negative and suspicious
cases and directly operate only on those cases with
positive cytologic diagnosis.11,24
In the UK, 62% of cancers detected in 1996–
1997 in the National Health Service Breast Screening
Program were diagnosed preoperatively by FNAC or
core biopsy.23 Even though this is still short of the
National Health Service Breast Screening Program
target of 70%, however it is argued that it represents an
improvement over previous years, and an improvement
that is likely to continue as a result of improved
technological expertise by the radiographers,
radiologists and pathologists involved.
When the UK National Health Service Breast
Screening Program was established, FNAC was the
method of choice in the assessment of image- detected
lesions. However, in recent years there has been an
increase in the use of core biopsies to facilitate a
preoperative diagnosis.23 There are two principal
explanations for this trend. One is the increased rate of
inadequate specimens in impalpable lesions, sampled by
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FNAC. The other is the lack of expertise among
pathologists in the interpretation of fine needle aspirates.
FNAC and core biopsy are complementary
procedures. The studies found that there is insufficient
evidence to decide if one method is better than another.
These authors recommend the use of the appropriate
combination of FNAC and/or core biopsy as the best
approach for the diagnosis of breast lesions at different
settings.17,26
In this study we found out that fine needle
aspiration cytology from predominant number of
patients had similar results as compared to core biopsy
and then results were comparable to the final diagnosis
on excision biopsy.
In some of the cases immunohistochemical
stains were required to reach a definite diagnosis, core
biopsies were helpful for obtaining tissue. Smooth
muscle action (SMA) IHC stain was used in few cases
for the demonstration of myoepithelial layer for
diagnosis of benignity of a lesion.
A five category system for reporting of
cytology of breast has been found very useful.26 We
come across two groups of lesions, i.e., benign and
suspicious for benign and malignant and suspicious for
malignancy. First a considerable number of the cytology
samples were termed inadequate because it did not
represent the lesion as seen on mammography.
However, we also encountered problems when needle
aspiration were done from areas with microcalcification
and fibrosis27 as the yield was much less and non
diagnostic. Another problem we faced during the study
was cases falling in the grey zone that were benign but
suspicious; these included proliferative breast disease
that may mimic carcinoma on cytology.28 Some of these
are essentially benign but require core biopsy to exclude
associated malignancy.
Our series contained a small (6.25%)
population of inadequate cases. In a similar study a 10%
inadequacy rate has been reported.29 Furthermore unlike
our study, that study calculated the sensitivity and
specificity after excluding the inadequate cases.35 If we
were to combine the data gained from radiological
assessment, breast FNAC and needle core biopsy there
would be no false negative cases and both sensitivity
and specificity would rise to 100%. This also illustrates
the requirement of good clinico-pathological correlation
and further regular multidisciplinary meetings before
further treatment is planned.

advantages in combining fine needle aspiration
cytology, clinical impression and imaging findings to
reach to a definitive diagnosis.
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