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Introduction 

Ultrasound (US) is a modern and powerful diagnostic
tool in breast imaging. It was established as an examina-
tion for the first time by Widl and Neal in 1951 [1-5].
During the 1970s it was used widely as a method for
follow-up of breast cancer patients and especially for
lymph-node assessment. There was a strong belief that
US could replace conventional mammography because
patients did not receive radiation. However, a number of
studies demonstrated that breast sonography was not suf-
ficiently reliable, and produced misleading false-negative
results [1, 2, 5-8]. Nevertheless, US is a method of choice
in breast imaging for patients younger than 40 years old
and women during pregnancy [9].

US is generally accepted as the method of choice for
the differentiation of cysts from solid masses and to guide
aspiration of symptomatic or complicated cysts and pos-
sible abscesses [9, 10].

The aim of the current study was to determine the fea-
sibility of US to safely diagnose benign cystic lesions and
its usefulness as an adjunct to mammography.

Materials and Methods

A total of 269 consecutive patients underwent breast exami-
nation with US due to the presence of bilateral or unilateral pal-
pable lesions. The study was conducted in a university hospital
during the period 1994-2001. Women under 40 were submitted

for US examination only, due to the increased radiation risk from
conventional mammography. Patients older than 40 years under-
went US breast assessment and conventional mammography. In
these patients mammography features were documented prior to
sonographic features. US examination was performed by two
experienced consultant radiologists, assisted by a nurse chaper-
one. All US examinations were performed using a 5-7 MHz
linear array transducer. The patient was scanned lying down and
was subsequently asked to raise her hands, and using the hand-
held technique a detailed assessment of the lymph-nodes was per-
formed. In women older than 40, the US findings were compared
and analyzed with the mammography findings.

Mammograms were taken in the craniocaudal (27 kV, 85 mAs,
Mo/Mo) and mediolateral-oblique views (27 kV, 58 mAs,
Mo/Mo). Mammograms were assessed for size and location of
the lesion, associated clusters of calcifications, presence of a
mass or architectural distortion in the examined breast, as well as
any change from previous examinations when available. The
benign solid lesions were biopsied, for example because of mam-
mographic or clinical findings suggestive of cancer or on demand
by patients. Cystic lesions were biopsied because of breast pain
or solid intracystic proliferation or hypoechogenicity. The biop-
sies were performed stereotactically or US-guided using a 14-
gauge core tissue biopsy needle with a Bard Magnum Biopsy
Instrument (Covington, GA, USA). The images of the mammo-
gram and US were sent to an offline work station (GE Logiq
Works) for review and analysis. All U/S and mammography films
were evaluated by two independent observers; in cases when
results of US imaging differed between the two observers, the
films were evaluated by a third observer.

The study was approved by the Ethics Policy Committee of
our hospital. An informed written consent was obtained from all
patients. Statistical significance was estimated using the chi-
square test.
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Results

A total of 269 consecutive women with palpable breast
lesions were examined with US. The mean age of our
patients was 46.8 (SD ± 10.3). All patients were followed
for 48 months. Seventy-two patients were under 40 years
old. These women were not submitted to mammographic
assessment. In this group of young patients, eight were
diagnosed with solid lesions (fibroadenomas confirmed
by histology) and 64 with cystic lesions. From the 64
patients with cystic lesions, seven underwent sonograph-
ically-guided aspiration alone, from which fluid was
withdrawn by using an 18- or 20-gauge needle and sent
for cytologic examination and/or culture. The size of the
aspirated cysts was larger than > 2 cm, all cytologic
examinations were negative for malignancy, and the
patients were submitted to a six-month follow-up. One
patient underwent total excision of the cyst due to rapid
accumulation of fluid within the cyst after aspiration.
Specimen analysis was negative, showing mild signs of
metaplasia of the cyst wall. All young patients were
counseled to self-examine their breasts once a week, and
they were advised to contact their physicians in cases of
mastitis or breast enlargement. 

The remaining 197 women > 40 years underwent mam-
mographic assessment prior to sonographic imaging.
Eighty-three women (30.8%) were diagnosed with
simple cysts and three with cystic mastopathy. In eight
patients mammography findings failed to correctly char-
acterize the lesion, suggesting the presence of cystic
mastopathy with benign neoplasia. Sonography in five of
these cases established the diagnosis of malignant breast
disease, and in two cases it suggested that the breast
lesions were related to inflammatory cysts and in one
case haematoma. All eight patients underwent surgical
excision, and histology justified US findings in all cases
but one; in this specific case the initial diagnosis was

inflammatory cyst and was finally identified as cystic
breast carcinoma. In another eight cases mammography
findings diagnosed hyperdense lesions, but US confirmed
the diagnosis of fibrous tissue with a cystic lesion in one
case; four cystic lesions were confirmed by US and
biopsy; one case of fibroadenoma was misdiagnosed by
US and was confirmed by biopsy, and two fibroadenomas
were confirmed histologically which were diagnosed as
cystic lesions by US. 

Mammography had an accuracy of 57.3% and con-
firmed diagnosis in 113 out of 197 patients; in 57 patients
(28.4%) it identified the lesion but could not determine
the diagnosis. False-positive results for malignancy were
detected in 23 patients (11.7%), and mammography had
no false-negative results. US assessment had an accuracy
in diagnosis reaching 87.3% - 172 cases out of 196.
(87.3% vs 57.3% p < 0.05); false-positive results were
identified in 17 cases (8.6%).

Discussion

Breast ultrasound was used during the 1970s for the
follow-up of breast cancer patients. It was strongly
believed that US imaging could replace conventional
mammography, decreasing risks of tissue-radiation in
these patients. However, numerous studies have demon-
strated that the assesment of the solid lesions of the breast
via mammography is more reliable and has a better diag-
nostic accuracy than sonographic imaging [2, 6, 8, 11]. US
is more accurate in the assessment of the cystic lesions of
the breast, and it is an especially powerful diagnostic tool
in the identification of cystic breast cancer - a clinical
entity that is difficult to detect with mammography [12-
14]. US imaging of the breast cannot diagnose and prop-
erly assess lesions such as microcalcifications, which in
many cases are the only signs of a mammary malignancy.

Figure 2. — A) Mammography showing a well delineated cyst (black
arrow). B) The subsequent ultrasound examination of the cyst showed
irregularity of the cyst wall and the presence of an infiltrating hypoechoic
mass lesion originating from the cyst wall (small black arrows).

Figure 1. — Ultrasound findings suggestive of a simple
cyst: The cyst is hypoechoic, round with smooth
contour, no internal echoes or wall irregularities and
posterior enhancement.
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Moreover, it is not able to offer accuracy in the differ-
ential diagnosis of several lesions that may appear in a
mammary gland with increased adipose tissue consis-
tency, and it cannot detect malignant lesions with size
less than 5 mm [5, 13]. US imaging is the gold standard
for assessing women with breast lesions younger than 30
years and pregnant patients or patients during lactation.
Every solid breast lesion detected during pregnancy
should be submitted for biopsy; further assessment with
mammography should not be taken under consideration.
However when a palpable lesion is not clearly visualised
or not visualised at all, the entire lesion should be
assessed with mammography [8, 13, 15, 16]. 

US is a valuable tool for the assessment of cystic
lesions of the breast. A sonographically simple cyst (ane-
choic with a well-defined imperceptible wall and poste-
rior acoustic enhancement) can be dismissed as benign 17
(Figure 1). Luminescent imaging behind the cyst may
significantly assist the diagnosis of a benign cyst [5]. If
the patient is symptomatic with pain or a very large cyst,
aspiration can be performed electively. When the fluid is
typical of that of a benign cyst, such as cloudy yellow or
greenish black fluid, it can be discarded as is generally
our practice. We send such fluid for cytologic examina-
tion only at the patient’s request or for patients with a
personal history of cancer or an atypical lesion as sug-
gested by Berg et al. [10]. When the cyst contains haem-
orrhagic fluid then the cyst should be excised in total.

Excision of the lesion is also warranted in cases of com-
plicated cystic with thick walls and thick septations, intra-
cystic masses, masses with mixed cystic and solid compo-
nents and solid masses with eccentric cystic foci [18]. 

US imaging of the breasts has a sensitivity of 98-100%.
Breast cysts account for the 25% of palpable lump lesions
[5, 19]. As aforementioned, sonography demonstrates a
better diagnostic significance than mammography in the
early detection of cystic breast carcinoma [5, 14, 19, 20].
Cystic breast carcinomas are rare malignancies with fre-
quency reaching 1%; these neoplasms usually affect post-
menopausal obese women. In US imaging they are visu-
alised as hypoechogenic lesions with dense clear margins
containing haemorrhagic fluid, and the differential diag-
nosis should be made from haematoma where the
margins are not so clear [5, 19]. Sonographically guided
fine-needle aspiration with multiple passes with a 20-25-
gauge needle is not favoured for solid non palpable
masses because of the substantial insufficient sample
rate, averaging 10% in a multicenter trial [21].

In our series, six adenocarcinomas of the breast were
discovered arising from the cyst epithelial lining (Figure
2). In five of these cases the US findings strongly sug-
gested malignancy while in one case US findings were in
concordance with an inflammatory cyst. Mammography
had found the lesions but in all cases mammography was
unable to correctly characterise them.

Histologically, all our reported cases were ductal ade-
nocarcinomas. In four cases, the carcinomas were intra-
cystic and demonstrated papillary architecture. Two of
our cases were ductal infiltrative.

We have not found cystic cancer in any patient less than

40 years of age. However, there are case reports docu-
menting occurrence of cystic cancer in this age group. 

In conclusion the cardinal role of US imaging in the
clinical assessment of cystic breast lesions should be
emphasised especially in pregnant and younger patients,
as well as the good diagnostic outcome when combined
with mammography in women older than 40. 
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