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Abstract

Objective : To evaluate the efficacy of combined fine needle aspiration (FNA) and ultrasono-
graphy in the diagnosis of impalpable breast lesions.

Method : To analyze the diagnostic performance of the FNA cytology and ultrasound among
female patients with impalpable breast lesions that were referred to the FNA clinic at King Chula-
longkorn Memorial Hospital and Faculty of Medicine, Chulalongkorn University in Bangkok, Thailand
during the period of July 2001 to June 2002. The final diagnoses employed surgical pathology and 6-
month follow-up of the patients.

Result : In a-year-period of the studied frame, there were 57 studied cases (18.3% of the total
FNA breast cases). To diagnose malignant lesions, FNA cytology achieved the sensitivity of 61 per cent
and the specificity of 100 per cent, whereas, diagnostic radiology had a sensitivity of 100 per cent and
specificity of 56.1 per cent. The FNA cytology was superior to ultrasound in the determination of
inflammatory lesions while imaging was dominant in the hard-to-aspirate malignant lesions. There-
fore, the combined cyto-radiology criteria could correctly diagnose malignancy in all cases (100%
accuracy).

Conclusion : The efficacy of combined FNA and ultrasonography in the diagnosis of impal-
pable breast lesions was highly satisfactory. The accuracy of each technique enhanced each other and
gave the correct diagnosis in all cases.
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The triple test has been emphasized in the
management for pre-operative diagnosis of breast
lumps(1). It consists of clinical feature, radiological
imaging and cytology. The latter principally employs
the fine needle aspiration (FNNA) technique. Most
carcinomas manifest palpable lumps. Nevertheless,
mammographic and ultrasonographic breast screen-
ing can lead to detection of early non-palpable breast
cancers but at the same time reveal a large number
of worrisome lesions that challenge the diagnostic
management(2). This varies from open surgical biopsy
under image-guided needle localization, core biopsy,
fine-needle aspiration, just for observation, based on
the Breast Imaging Reporting and Data System (BI-
RADS)(3). The role of FNA for palpable breast
nodules has been widely accepted as the first-line
diagnostic means as well as the most cost-effective
tool to verify breast cancer(4). However, FNA’s role
for non-palpable lesions has not been established. It
is compromised by the difficulty of sampling in very
small lesions. In some practices, particularly outside
the United States, FNA biopsy continues to be widely
used, and core biopsy is less frequently advocated(2).
With the stereotactic FNA, Azavedo et al described
the results in 2,594 women with mammographically
detected occult breast lesions(3). However, real-time
ultrasonography is, nowadays, amore efficiently guided
tool(6). The disadvantage of the direct ultrasound-
guided FNA procedure is, that it is more time-con-
suming and complex compared to an indirect ultra-
sonographic guidance with skin localization for a
separate FNA procedure. The latter has not been a
well documented as the former(6). In view of the
simplicity, the authors have been using the ultra-
sound-guided skin localization technique to perform
FNA in our patients since 2001. The authors reported
herein the first year results on the efficacy of com-
bined FNA and ultrasonography in the diagnosis of
impalpable breast lesions.

MATERIAL AND METHOD

During the period of July 2001-June 2002,
the consecutive breast cases in the record file of
single-unit approach FNA performed by the author’s
at King Chulalongkorn Memorial Hospital were ana-
lyzed. There were a total of 312 cases, 81.7 per cent
of which had FNA by simple palpation at the OPD
examination room. The rest which comprised 57 cases
needed ultrasound guidance to perform the FNA
biopsy.
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The technique of aspiration has been fully
described elsewhere(7). Briefly, gauge 22 or 23 needles
were used, attached to a 10-ml plastic syringe. When
the needles were within the masses or lesions, nega-
tive pressure was applied to its full extent. The aspira-
tion biopsy was in like a jerk movement and then the
negative pressure was released before removal of the
needles. Two to three passes were performed on each
patient. The aspirates were pushed onto the slides
and smears were made. Wet-fixed preparation and
Papanicolaou stain were employed.

For ultrasound guidance, the indirect guide
or skin localization of the lesion was employed. The
radiologist (DB) made a mark on the skin that was
perpendicular to the lesion and then measured for
the span of depth as well as the distance perpendi-
cularly from the skin. The aspirator (PS) performed
the needle aspiration biopsy as the patient lay in a
still position using the same technique as described
above. The entering portion of the needle was esti-
mated from the whole length of the needle minus the
length of the portion above the skin. After the aspira-
tion biopsy, the radiologist checked the needle tracts
by ultrasound.

The radiologists (DB and PP) made the agree-
ment on the radiologic imaging report in each case
according to the Breast Imaging Reporting and Data
System (BI-RADS) established by the American Col-
lege of Radiology(8). The FNA cytology was rendered
by the author (PS), conforming histopathological
terminology. The final diagnoses were retrieved from
the file of the surgical pathology records of the Hos-
pital for the subsequent excision or specific treatment.
For the benign cases that did not receive surgery, a
6-month follow-up to confirm the innocence of the
lesions was obtained.

RESULTS

There were 255 cases that were classified
as palpable and 57 cases classified as impalpable
lesions. The patients’ ages ranged from 19-85 years
(the median age was 42 years),

Of the 255 palpable breast mass cases, there
were 2 false negative cases (0.8%) and no false posi-
tive cases.

Of the 57 cases with impalpable breast
lesions, the patients’ ages ranged from 21-85 years
(the median age was 47 years) and the greatest dimen-
sions of the masses ranged from 0.4-10 cm (median =
1 cm). The radiology reports were BI-RADS 2 = 11
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cases, BI-RADS 3 = 14 cases, BI-RADS 4 = 16 cases,
and BI-RADS 5 = 16 cases. Fig. 1. shows the fre-
quency and true malignancy that ocurred in each BI-
RADS category. The final diagnoses showed all cases
of BI-RADS 2 and 3 were benign conditions. Five
and 13 malignant cases were from BI-RADS 4 and
5 categories respectively. Considering BI-RADS 4

No.of cases

20

B-RADS

Fig. 1.
of the studied population.
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and 5 as a positive test by radiology, the sensitivity
achieved 100 per cent and the specificity was 56.1 per
cent. The benign cases of the BI-RADS 4 included
fibroadenoma, ductal hyperplasia, apocrine cyst and
inflammatory cyst (Fig. 2), whereas, benign cases of
the BI-RADS 5 turned out to be inflammatory lesion
and organizing abscess (Fig. 3).
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Bar-graph demonstrates the number of cases and carcinoma cases belonging to each BI-RADS category

Inflammatory cyst. Ultrasound illustrates an ill-defined hypoechoic mass with shadow, 4 mm in size

(BI-RADS 4). Cytologic smear shows a lot of inflammatory cells and histiocytes. (Papanicolaou, original
magnification x 400.)
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FNA could make correct diagnosis in 11 out
of the 18 carcinomas. Fig. 4. demonstrates one such
case that imaging showed a small mass with micro-
lobulation (BI-RADS 4). No false positive cases
occurred. The pitfalls of the false negative were from
relatively bland-looking appearance of the small carci-
noma and scirrhous components. The sensitivity of
cytology test for impalpable lesion was 61 per cent
and specificity was 100 per cent.

With consensus results from the two diag-
nostic means, that is to diagnose malignancy needs
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the combined criteria, the accuracy achieved 100 per
cent (Table 1).
DISCUSSION

The terms described as "palpable" and "impal-
pable" are based on clinical examination. The influenc-
ing factors involve size, superficial or deep loca-
tion, as well as surrounding texture of the masses. In
general, a breast mass less than 1 cm in size at its
greatest dimension and not located superficially is
hard to palpate. When a mass is deeply seated, if it

Fig. 3.

Organizing abscess. Ultrasound elicits an irregular hypoechoic mass, 10 x 7 mm in size (BI-RADS 5).

Cytologic smear displays mixed inflammatory cells and fibroblasts. (Papanicolaou, original magnifica-

tion x 400.)

Fig. 4.

Carcinoma. Ultrasound reveals a microlobulated hypoechoic mass, 5 mm in size (BI-RADS 4). Cyto-

logic smear exhibits microfragments of malignant neoplastic cells and necrotic debris. (Papanicolaou,

original magnification x 400.)
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Table 1.
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Diagnostic performances of the radiology, cytology and combined

tests in diagnosis of malignancy of the 57 studied impalpable breast

lesion cases.

Diagnostic mean and criteria Sensitivity Specificity
% %
Radiology (Ultrasound) "BI-RADS 4 and 5" 100 56.1
Cytology (FNA) "malignancy” 61 100
Combined Cytology and Radiology "any BI-RADS
with cytologic malignancy OR BI-RADS 5 without
cytologic inflammatory lesions” 100 100

is not large enough, it cannot be palpated or is only
vaguely palpable. Texture is another character that is
important. If a mass is merged with dense fibrous,
even it is superficial, sometimes it is difficult to feel
the actual lump. To perform an aspiration on breast
lumps, the palpable character is pertinent to the aspi-
rator(9). For vague masses and mammographically or
ultrasound demonstrated impalpable masses, imaging
guidance is needed. Therefore, the meaning of impal-
pable masses is those that need FNA performed under
ultrasound guidance

Ultrasound is suitable imaging guidance for
FNA and can either directly or indirectly guide the
needle into the mass. The former is usually performed
by skillful radiologists who do the ultrasound(6). The
shadowy echo of the running needle can be demon-
strated in real time via the monitor. Therefore, it
ensures the aspiration point within the mass, how-
ever, it is more complex and time-consuming than
the latter which radiologists do for skin localization.
The mark should be perpendicular to the mass and
the depth span as well as the perpendicular distance
from the skin to the center of the mass is measured.
When the patients lies still on the bed, the aspirator
will do the aspiration biopsy with the same technique
as for the palpable one. One case can be performed
within 15 min with indirectly guided FNA by ultra-
sound compared with more than 30 min per case when
performed with direct guidance. To ensure that the
needle is placed within the mass, an immediate post
aspiration ultrasound is conducted to check the needle
signal.

The first line role of the FNA to diagnose
and plan management for any palpable breast lump
is accepted nowadays in the hands of an experienced
aspirator(10). This can give a high accuracy as well
as the most cost-effectiveness(4:11). False negative
rate is low and usually is due to small lesions and/

or desmoplastic stroma, though some cases occur
because of cytomorphologic resemblance to benign
entities(12). False positive is aimed at zero. In the
present study, the authors achieved this goal. Two
false negative cases occurred, both were because of
subtle atypia of the tumor cells. No false positive
cases were present. Furthermore, in this era of neo-
adjuvant therapy for locally advanced breast carci-
noma, FNA biopsy is often adequate for providing
tissue for the biomarkers analysis.

On the contrary, the role of FNA on impal-
pable small lesions is less than established. One must
question the real usefulness of FNA or even core
needle biopsy. The argument is that when any suspi-
cious lesions on imaging are coped with, the lesions
need removal. Nevertheless, as evident in this study,
18 of the 32 cases (56.1%) that showed BI-RADS 4
or 5 imaging were actual carcinoma. Three cases of
BI-RADS 5 which were highly suggestive of cancer
turned out to be inflammatory lesions. Therefore, to
operate on all suspicious imaging lesions may not
be efficient. Two of the three inflammatory cases in
the present study recovered with medication without
surgery. The inflammatory cyst was cured after aspi-
ration (Fig. 2). On the other hand, FNA in the present
study could not rely on its negative test because the
sensitivity was 61 per cent but when it reported carci-
noma, it was true.

The authors propose the criteria for malig-
nancy from the combined cytology and radiology
means (cyto-radiology criteria) which include 2 cate-
gories. The first category criterion is any BI-RADS
with cytologic malignancy and the second category
criterion is BI-RADS 5 without cytologic diagnosis
as an inflammatory lesion. With regard to the cyto-
radiology criteria, all of the 18 carcinoma cases were
correctly diagnosed. Furthermore, the coupled test
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will make use of the FNA since FNA alone often
gives insufficient samples(13). On the other hand, the
cytologic features were proven diagnostically when
sufficient samples were present(14). These observa-
tions were recognized by the authors too and, there-
fore, the complement of both means in the diagnosis
and management for impalpable breast lesions are
emphasized.

In conclusion, either ultrasound or FNA
cytology has advantages and pitfalls in diagnosing
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impalpable breast lesions. Ultrasound provides a high
sensitivity but modest specificity. It cannot reliably
distinguish inflammatory lesions from malignancy.
FNA cytology, on the other hand, achieves high
specificity but modest sensitivity. The combined ultra-
sound and FNA cytology result (cyto-radiology cri-
teria) has proven the most accurate. The technique to
perform FNA under ultrasound-guided skin localiza-
tion has verified its simplicity, feasibility and is less
time-consuming.

(Received for publication on April 26, 2003)
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