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/ABSTRACT \

Background: Breast malignancy is globally the most prevalent type of cancer. Early and
appropriate screening is important for proper treatment. Ultrasonography (USG) is extensively useful
as an adjunct to mammography in clinical practice. This study aimed to compare the diagnostic
accurateness of mammography versus ultrasound imaging in predicting breast malignancies in
women with palpable lesions using histopathology as the gold standard.

Methods: The bilateral mammography was performed on 100 patients of age 35-80 years in the
Radiology department, PNS Shifa hospital, Karachi. Bilateral whole-breast USG was also performed
and findings were recorded. Then histopathology was done by taking samples (localized solid
swelling fixed fo breast tissue and skin feeling different from normal breast parenchyma, present
more than 1 month) through TruCut 18 G needle and compared with mammography and
ulfrasound. The data was analyzed by SPSS and a screening fest was applied to check the sensitivity
and specificity.

Results: The mean age of the patients (n=100) was 58.91+13.46 years. The USG diagnosed malignant
breast lesions in 46% and benign breast lesions in 54% of patients. Whereas, by mammography,
malignancy was diagnosed in 47% and benign in 53% of patients. The USG tool showed 69.64%
sensitivity, 84.09% specificity, 84.78% negative predictive value (NPV), 68.52% positive predictive
value (PPV) and 76% diagnostic accuracy, respectively. However, mammography had 60.71%
sensitivity, 70.45% specificity, 72.34% NPV, 58.49% PPV and 65% accuracy, while considering
histopathology as the gold standard.

Conclusion: The ulirasonography (USG) was found more sensitive than mammography in the
prediction of breast malignancy presenting with palpable breast lesions.
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INTRODUCTION

Breast malignancy is the predominant cancer of
females globally with around one million new cases
reported every year and is likewise the primary
cause of female death after cardiovascular
disease. In Pakistan, the incidence of breast cancer
in comparison to other Asian nations like India and
Iran is 2.5 times higher'. Therefore, a palpable breast
abnormality should be further investigated?.

Women often report to the imaging department
with palpable breast abnormalities. However, the
most suitable sequence and degree of imaging
required are still not cleard. Breast cancers with
palpable lesions are common among women not
undertaking mammography annually*. A mammo-
gram is a screening program, which is very helpful
and effective in the detection of the disease®. It is a
key screening tool for early detection of breast
malignancy even before it becomes palpable on
self-examination of the breasté. Breast density is
related to a four to six fimes increase in the chance
of breast cancer development in women’. Mam-
mographic breast density has been perceived by
investigators as a novel and independent risk factor
for malignant breast disease’ 8.

In the clinical setting breast USG has become a
convenient and widely available adjunct to
mammography. It is frequently used fo assist in the
clinical evaluation of suspicious breast lesions found
on mammograms or physical examinations. There
are quite a few factors that limit the use of USG as a
screening fool, for example, its failure fo detect
micro calcifications and its less specificity (34%) °.
However, USG has now become a well-established
imaging technique in breast cancer detection and
provides useful information about the nature and
magnitude of all types of breast lesions and can
often provide valuable info regarding axilla
staging'®. USG-guided biopsies and therapeutic
procedures are now routinely done, and modern
research is more focusing on evaluating its role in
screening breast and other cancers'®.

Mammography and ultrasound of the breast are
now universally used diagnostic imaging methods
for the estimation of the primary tumor size at diag-
nosis time''. The rationale of the study was to com-
pare the diagnostic precision of mammography
versus ultrasound imaging in the prediction of malig-
nancy of breast in women presenting with palpable
breast lesions. Mammography is highly efficient in
detecting the type of breast lumps. But the literature
above showed that ulirasound is more accurate in
detecting breast malignancy as compared to
mammography. Ultrasound is a cheap and readily
available tool for early detection of breast malig-
nancy while mammography requires expertise and
is comparatively very expensive. Subsequently, this
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study will confirm the most suitable and efficient
method and may be implemented in the future in a
local setting.

Therefore, this study aimed to compare the
diagnostic precision of mammography versus USG
imaging in the prediction of malignancy of breast in
females presenting with palpable breast lesions
taking histopathology as a gold standard.

METHODS

It was a descriptive cross-sectional study done at the
Radiology department, PNS Shifa hospital, Karachi.
The total study duration was six months after synopsis
approval. The sample size was determined to be 100
patients (confidence level 95%) and taking an
estimated percentage of breast malignancy i.e., 25%
in females, the sensitivity of mammography i.e.,
80.47% with a 16% error margin, and specificity of
mammography i.e., 73.07% with 10.5% error margin in
patients presenting with palpable breast lumps.

Non-probability convenient sampling fechnique
was used. Proforma was used to record all the
information. The inclusion criteriac were age
between 35-80 years presenting with breast lumps
(localized solid swelling fixed to breast fissue and
skin  feeling different from normal breast
parenchyma) for >1 month and planned fo
undergo biopsy by using TruCut core biopsy.
Unmarried females, already diagnosed with cases
of breast cancer and females with recurrence of
malignancy in the same site and taking
chemotherapy or radiotherapy on the same side

(on medical record) were not included in the study.

The patients were referred to Radiology
Department, PNS Shifa Hospital, Karachi and
safisfying the selection criteria were considered for
the study. Demographic detail including name,
age, parity, and history of breastfeeding was noted
after taking informed consent. The mammography
was performed and included standard bilateral
craniocaudal and mediolateral oblique views. The
spot or global-magnification views were taken for
microcalcification detection over the malignant
growth. Results were documented using the Breast
Imaging Reporting and Data System (BI-RAD)?.

The core-needle USG was performed bilaterally
for the whole breast with prior information of
clinical and mammographic findings by a radiolo-
gist or senior fellow having 6 months to 4 years of
experience in breast USG execution and interpre-
tation. The USG guided core needle biopsy was
carried out preoperatively by single senior radiol-
ogists having 4 years of experience. Images were
obtained and discussed with the supervisor. Then
histopathology was done by ftaking samples
through a TruCut needle and sent to the hospital
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histopathology department. Reports  were

assessed and compared with results of mammog- RESULTS
raphy and ultrasound. SPSS version 20.0 was In this study histopathology diagnosed malignant
utilized to enter and analyze the data. The screen- breast lesions among 56(56%) patients and benign

ing test was applied to check the sensitivity and breast lesions among 44(44%) (Figure 1).
specificity of the tool.

Histopathology of Breast Lesion
Benign & —=
= i
Malignant ]
. =l
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Figure 1: Histopathological results of female patients presenting with breast lesions.

The mean age of the 100 patients was 58.91+£13.46 time duration of the patients was 2.88+1.31 months
years with minimum and maximum ages of 35 and with a minimum and maximum of 1 and 5 months
80 years respectively. The mean value of disease respectively (Table 1).

Table 1: Diagnostic accuracy of mammography and ulirasound in the prediction of malignancy in women
with palpable breast lesions.

Variables Meanz SD Minimum Maximum
Age (years) 58.91£13.46 35 80
Time durafion (months) 2.88+1.31 1 5

Positive Negative Dlagnostic
With histopathology Sensitivity Specificity Predicted Predicted

Accuracy

Value Value
Ultrasonography (USG) 69.64% 84.09% 84.78% 68.52% 76%
Mammography 60.71% 70.45% 72.34% 58.49% 65%

USG breast lesion with histopathology

Malignant 46(46.0)

Benign 54(54.0) 69.64% 84.09% 84.78% 68.52% 76%

Comparison of mammography with histopathology

Malignant 47(47.0)

Benign 53(53.0] 60.71% 70.45% 72.34% 58.49% 65%
Comparison of USG lesion with histopathology stratified by anatomical site
Right g"eor:'iggom 75.76% 94.44% 96.15% 68% 82.35%
Left Malignant 60.87% 76.92% 70% 68.97% 69.39%
Benign
Comparison of mammography lesion with histopathology siratified by anatomical site
Mali t
Right gndn 83.33% 60% 71.43% 75% 72.73%
Benign
Left Qﬁ%ﬂom 58% 71.79% 72.5% 57.14% 64.04%
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Out of the total, 89(89%) patients were with a
positive history of breastfeeding and 11(11%)
patients  were  with  negative history  of
breastfeeding. The USG diagnosed malignant
breast lesion was present among 46(46%) patients
and benign breast lesion among 54(54%) patients.
In this study, the mammography diagnosed
malignant breast lesions was among 47(47%)
patients and benign breast lesions among 53(53%)
patients. The sensitivity, specificity, NPV, PPV and
diagnostic accuracy of USG breast lesion was
69.64%, 84.09%, 84.78%, 68.52% and 76%
respectively taking histopathology as the gold
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lesion was 60.71%, 70.45%, 72.34%, 58.49% and 65%
respectively taking histopathology as the gold
standard.

The study results showed that in < 50 years patients,
the sensitivity, specificity and diagnostic accuracy
of USG lesion was 75%, 81.82% % and 77.42%
respectively. In patients with fime duration < 3
months, the sensitivity, specificity and diagnostic
accuracy of USG lesion was 69.44%, 80.65% 74.63%,
respectively, similarly in patients with fime duration
>3 months, the sensitivity, specificity and diagnostic
accuracy of USG lesion was 70%, 93.31% 78.79%,

standard. While the sensitivity, specificity, NPV, PPV respectively taking histopathology as a gold
and diagnostic accuracy of mammography breast standard (Table 2).
Table 2: Diagnostic accuracy of mammography and ulirasound concerning age and time duration.
Positive Negative Diagnostic
Variables Sensitivity Specificity Predicted Predicted 9
Accuracy
Value Value
Comparison of Ulirasonography (USG) lesion with histopathology stratified by age
Age < 50 Moggngm 75% 81.82% 88.24% 64.29% 77 .42%
enign
> 50 Malignant 44 47% 84.85% 82.76% 70% 75.36%
Benign
Comparison of mammography lesion with histopathology stratified by age
Age <50 Margnant 70% 72.73% 82.35% 57.14% 70.97%
enign
Malignant
> 50 - 55.56% 69.7% 66.67% 58.97% 62.32%
Benign
Comparison of USG lesion with histopathology stratified by time duration
Time Duration <3 Moggeg?g”r: 69.44% 80.65% 80.65% 69.44% 74.63%
Malignant
>3 _ 70% 93.31% 93.33% 66.67% 78.79%
Benign
Comparison of mammography lesion with histopathology siratified by time duration
Time Duration <3 Mogge?]?g”r: 63.89% 70.97% 71.88% 62.86% 67.16%
>3 Malignant 55% 69.23% 73.33% 50.00% 60.61%
Benign
DISCUSSION compared to mammography. There was an 80%

This cross-sectional study was done to compare the
diagnostic accuracy of mammography versus USG
imaging in the prediction of malignancy in females
presenting with palpable breast lesions taking
histopathology as the gold standard. In this study the
sensitivity, specificity, and diagnostic accuracy of USG
were 69.64%, 84.09% and 76%, respectively taking
histopathology as a gold standard. Whereas, the
sensitivity, specificity and diagnostic accuracy of
mammography were 60.71%, 70.45% and 65%,
respectively, highlighting that USG is more accurate
than  mammography in  breast  malignancy
prediction.

A study by Keune et al. showed that following
neoadjuvant chemotherapy, breast USG was more
precise in predicting remaining tumor size as
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probability of complete pathological response
when both the imaging techniques portrayed no
remaining disease''. In another study, the frequency
of breast malignancy was reported to be 25% in
females screened on mammography for palpable
breast lesions'. The sensitivity, specificity, PPV and
NPV for USG was 86.84%, 99.6%, 94.29% and 99.01%
compared to mammography which were 80.47%,
73.07%, 64.79% and 85.86% for mammogramé.

The study by Shen et al. described that in high-risk
Chinese women ulfrasound as a breast cancer
screening tool is superior to mammography. All the
14 cancers were detected by USG, whereas only 8
cases were defected by mammography, making
USG a more sensitive (p=0.04, 100 vs 57.1%,) imaging
tool with better diagnostic accuracy (p=0.01, 0.999
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vs 0.766) 3. Several studies have revealed that in
determining primary tumor size, breast USG is superi-
or to physical examination and mammography'+7.
However, other studies have shown that USG, mam-
mography and physical examination achieve
equally well in detecting primary tumor size'”'8,
Nonetheless, few studies support that mammogro-
phy is superior to both physical examination and
breast ultrasound' 17,

Herrada et al. found that in evaluating the
remaining fumor size physical examination is the
most accurate method when compared to both
the imaging techniques. Moreover, the physical
examination and mammography together were
superior to physical examination and ultrasound in
evaluating the remaining tumor size®. In a similar
study by Fiorentino et al., it was established that
physical examination was better than both the
imaging techniques and that the pathology results
were not enhanced by combining either of the
imaging modality. In crux, mammography as a
diagnostic tool was more precise in assessing fumor
size than USG?'.

According to Chagpar et al., after neoadjuvant
chemotherapy, USG and mammography were just
moderately helpful in foreseeing the remaining
fumor size, with a precision of + 1 cmin 66% of cases
assessed by physical examination, 70% by
mammography and 75% by USG. Kappa values of
(0.24 to 0.35) showed inadequate concordance
amongst clinical and pathological measurements?.
The two analytfic imaging techniques, Breast USG
and mammography are universally used in
assessing the size of the tumor at the time of
diagnosis.

Despite clear evidence regarding the precision of
these imaging strategies in measuring primary

fumor size at diagnosis time, there are
apprehensions concerning their accuracy in
measuring the remaining tumor size after

neoadjuvant chemotherapy. Noteworthy are the
concerns that the response of the primary fumor to
chemotherapy may show a discrepancy, due to
subsequent fragmentation, fibrosis or density
change in the cancerous ftissue. All these
discrepancies may provide a hindrance in the
residual tumor size estimation''. Therefore, a more
efficient method for screening breast lesions should
be recommended by implementing the use of
ulfrasonography for breast lesions in local settings.

CONCLUSION

In this study, ultrasonography showed more
accuracy in determining the type of palpable
breast lesion compared to mammography. Thus, in
the future, healthcare facilities can apply and
recommend ulirasonography for the prediction of
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the type of lesions found in breast lumps instead of
going for mammography or other interventional
procedure directly.
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