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Background: Breast cancer is the most common female malignancy worldwide. Pakistan has the
highest incidence rate of breast cancer than any other Asian population. The purpose of the study
was to evaluate the worth of sono-mammography in diagnosis of symptomatic breast diseases by
comparing it with mammogram. Methods: In this cross-sectional validation study, 45 subjects
with mean age of 45±12.07 were included. Majority of the patients presented with complaint of
breast lump. After complete history and clinical examination, all the patients had high resolution
ultrasound of bilateral breasts and axilla followed by bilateral mammography. Histopathology was
taken as gold standard in this study. The exclusion criteria were pregnancy and patients having
direct clinical signs of breast malignancy. Results: Based on histopathology, out of 45 patients
with breast symptoms, 12 patients had benign lesions, whereas 32 patients were diagnosed as the
cases of breast cancers. Finally one patient did not have biopsy proven final diagnosis. Sensitivity
and specificity of ultrasound were calculated to be 100% and 67% as compared to sensitivity and
specificity of 90.6% and 91.7% for that of mammography. Conclusions: Ultrasound is a useful
complementary tool to mammography in assessment of symptomatic breast diseases since it helps
in characterization and localization of breast lesions seen on mammogram and it is not limited by
dense breasts. Also it should be the considered as initial imaging technique for assessment of
palpable breast lumps.
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INTRODUCTION
Breast cancer is the most common female
malignancy worldwide. Pakistan has the highest
incidence rate of breast cancer than any other Asian
population. As well as it has the highest mortality
rate for breast cancer all over the world. In Pakistan
breast cancer is more common among young females
as compared to west population.1 Cancers are
treatable only when detected at early stage. The long
term survival rate for early stage breast carcinoma is
90–98%.2
In order to reduce the mortality rate of breast
cancer, the prime aim should be earliest possible
diagnosis and prompt treatment of the disease. The
established management of palpable breast lumps
includes the triple assessment comprising of physical
examination, mammography followed by biopsy.3
Over the years, encouraged by appreciable decrease
in morbidity and mortality in breast carcinoma,
mammography has become tremendously popular
worldwide.4
It has long been considered as the best
screening tool for breast cancer and has the discrete
capability of detecting non-palpable lesions, like very

early breast cancer lesions and carcinoma in situ. The
sensitivity of mammography in detecting breast
cancers in women over 50 years is approximately
52%.5 Studies have convincingly shown that
mammography is effective in reducing mortality up
to 30% from breast cancer in women over 50 years.6,7
Though for many years the utility of breast
ultrasound was limited to differentiate between solid
and cystic lesions, with the availability of high
resolution technique the breast ultrasound has
assumed an important role. There is no radiation risks
associated with breast ultrasound.
Ultrasound is very good if the lesion is
palpable. It is also good when mammogram is
inconclusive or unremarkable despite of the clinical
suspicion of breast pathology. But ultrasound cannot
be taken as a good screening tool. Studies have
concluded that breast ultrasound should not be used
as a screening tool.8,9 A mammogram displays the
image of whole breast. On the other hand, ultrasound
is target oriented. Malignant micro-calcifications are
one of the early signs of certain types of breast cancer
e.g., carcinoma in situ. These micro-calcifications are
very well appreciated on mammogram but not on
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ultrasound. Also multifocal breast lesions are well
appreciated on mammography.

MATERIAL AND METHODS
This cross sectional validation study was carried out
at Institute of Nuclear Medicine, Oncology &
Radiotherapy (INOR) Abbottabad. INOR is fully
equipped Nuclear Medical Centre with state of the art
equipment. The study population comprised 45
subjects who presented to INOR OPD with
symptomatic breast diseases (mostly complaining of
breast lump).
Consecutive patients who presented with
symptomatic breast diseases were included. Patients
with pregnancy, direct clinical signs of malignancy
like huge breast lump, skin ulceration etc. and those
who refused to have mammography, were excluded.
After complete history and clinical examination, all
the patients had high resolution ultrasound of
bilateral breast and axilla followed by bilateral
mammography. For mammography Cranio Caudal
View and 45 degree Medio Lateral Oblique view of
both breasts were taken after applying maximum
tolerable compression. The final diagnosis was
established on the basis of histopathology that was
taken as gold standard in this study. The data was
analysed and scored on the basis of BIRADS -Breast
Imaging Reporting and Data System.

RESULTS
Mean age of the sample of 45 patients was 45±12.07
years. Based on histopathology, out of 45 patients
with breast symptoms, 12 patients had benign lesions,
whereas 32 patients were diagnosed as the cases of
breast cancers. Finally one patient did not have
biopsy proven final diagnosis, since she had normal
ultrasound and suspicious micro-calcifications on
mammogram without definite lesion.
Out of these 44 cases, 40 (88.9%) patients
presented with breast lumps and 5 (11.1%) patients
presented with breast pain.
Both ultrasound and mammographic data
were analysed and scored on the bases of BIRADS
criteria. Findings suspicious for malignancy was
given BIRADS score IV and those highly suspicious
for malignancy were given BIRADS score V. Both of
these categories/scores were taken as positive for
malignancy. The 2×2 contingency table shows
mammography and ultrasonography results with
histopathology as gold standard. (Table-1) Table-2
shows different measures of validity with no
statistically
significant
difference
between
mammography
and
ultrasonography
with
histopathology as gold standard.
Ultrasound detected all the cases of breast
cancer in young age groups (<40 years) and lactating
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women in which the breast tissue is extremely or
predominantly glandular. In young women below 30
years, the mammogram pattern is extremely dense and
between 30–40 years, there is heterogeneously dense
breast pattern on mammograms which makes the
mammogram more difficult to read and may mask the
underlying pathology/lesion. So Mammogram detected
10 out of 16 lesions (62%) in patients <40 years leading
to reduced overall sensitivity compared to ultrasound. In
patients >40 years mammogram detected 26 out of 29
lesions (90%).
Table-1: 2×2 Contingency table of mammography
and ultrasonography with histopathology as gold
standard
Positive
Mammogram
Negative
Total
Positive
Ultrasonography Negative
Total

Histopathology
Positive
Negative
29
1
3
11
32
12
32
4
0
8
32
12

Total
30
14
44
36
8
44

Table-2: Validity of mammography and
ultrasonography with histopathology as gold
standard
Measure
Sensitivity
Specificity
PPV
NPV
Accuracy
Yield

Mammography
90.6%
91.7%
96.7%
78.6%
90.9%
65.9%

Ultrasonography
100%
66.7%
88.9%
100%
90.9%
72.7%

p-Value
0.07
0.13
0.23
0.16
1.00
0.49

DISCUSSION
The current study was conducted to establish the
efficacy of high resolution breast ultrasound in
evaluation of symptomatic breast diseases especially
palpable breast lumps in comparison with
mammography taking histopathology as gold standard.
The overall sensitivity of ultrasound in
diagnosing malignant lesions was 100%, which is better
than the sensitivity of mammogram. However, the
specificity of ultrasound is lower than the
mammography (p=0.13). Ultrasound detected all the
cases of breast cancer in young age groups (<40 years)
and lactating women in which the breast tissue is
extremely or predominantly glandular. In young women
below 30 years, the mammogram pattern is extremely
dense and between 30-40 years, there is
heterogeneously dense breast pattern on mammograms
which makes the mammogram more difficult to read
and may mask the underlying pathology/lesion. So
Mammogram detected 10 out of 16 lesions (62%) in
patients <40 years leading to reduced overall sensitivity
compared to ultrasound. In patients >40 years
mammogram detected 26 out of 29 lesions (90%). Still
ultrasound detected more lesions (28 lesions) than
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mammogram in this age group; reason being that breast
ultrasound can show all areas of the breast, including the
area closest to the chest wall which is hard to study with
a mammogram and also peripherally located mass. Also
ultrasound of the breast is highly targeted when the
lesion is palpable on examination.
Finally mammogram is better in picking solid
lesions as compared to cystic lesions. In current study
negative predictive value of mammogram is much lower
than NPV of ultrasound thereby emphasizing the fact
that in symptomatic patients a negative mammogram
cannot exclude malignancy. So, complimentary
ultrasound should be done in these patients. Ultrasound
helps to exclude a mass in area of mammographic
asymmetrical density and for guiding interventional
procedures both in palpable and non-palpable lesions.
We should always go for Fine needle aspiration
cytology/biopsy for a discrete lump even if the
mammogram is negative because there is an incidence
of about 15% false negative mammogram readings.
Ultrasound is also the imaging modality of choice in
both symptomatic and asymptomatic patients who had
previous breast irradiation or surgery since there is
distortion of breast anatomy which may either mask the
underlying pathology or give false positive result.
Ultrasound is helpful in distinguishing pseudo-lesions
seen on mammography, retro-areolar thickening and
characterization of axillary lymph nodes. So if a patient
presents with breast lump, high resolution breast
ultrasound should be done first. If the lesion is cystic it
can be aspirated and sent for cytology. If solid and
appears benign sonologically, follow up ultrasound
should be advised and if the lesion appears suspicious,
biopsy should be the next test to establish the diagnosis.
If a patient presents with pain and there is no clinically
palpable lump, mammogram should be done first. If
there is lesion on mammogram, complimentary
ultrasound can be done for characterization of lesion and
if there is suspicious lesion either on ultrasound or
mammogram, biopsy should be taken. Also if
mammogram is inconclusive or there is asymmetry,
ultrasound should be the next step to exclude a mass
lesion.

It is important here to understand that
ultrasound should be integral part of breast imaging.
Except for screening patients, it should be used
extensively for benefit of patients.

CONCLUSION
Undoubtedly, mammogram is the best screening tool
for breast cancers. High-resolution breast ultrasound
is used to provide a more definitive diagnosis when
used in combination with mammography. It helps
characterization of mass lesion seen on
mammograms and is used to differentiate between
solid and cystic breast lesions and can be used to
guide breast biopsies. A negative mammogram
should not delay biopsy if a dominant or clinically
suspicious mass is present. High resolution breast
ultrasound can be used as an alternate to
mammography in evaluation of breast symptoms in
pregnancy. Also it can be used as an adjuvant to
mammography in females who are under the breast
cancer screening age.
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