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ABSTRACT

Background: 70 patients with primary breast cancer who presented preoperatively in the New Life
Hospital, Hyderabad from Jan 2016 to June 2016 were retrospectively analyzed. Accurate preoperative
assessment of maximum tumor size was a significant step of clinical cancer staging that assisted in
planning further patient managements. The commonly used radiological modalities to measure tumor size
are mammography, Ultra Sonography (US), and MRI. To prospectively estimate the accuracy of
mammography, Ultrasonography and Magnetic Resonance Imaging in preoperative assessment of local
extent of breast cancer, we did a study which illustrated the purpose. Bilateral whole-breast
Ultrasonography was performed with prior information about clinical and mammographic findings either
prior to MR imaging or afterward.

Methods: Data from 70 patients with primary breast cancer were analysed in a retrospective study. The
results were divided into the groups “ductal carcinoma in situ (DCIS)”, invasive ductal carcinoma
(IDC) + ductal carcinoma in situ (DCIS)”, “invasive ductal carcinoma (IDC)”, “invasive lobular
carcinoma (ILC)” and “other tumours” (tubular, medullary, mucinous and papillary breast cancer). The
largest tumour diameter was chosen as the sizing reference in each case. Data from the study was
diagrammatically illustrated and study data was incorporated in table form to accurately differentiate
between the modalities so as to come to conclusions.

Result: Our study found that ultrasound produced significant underestimation of tumor size, particularly
so when size of tumor is larger. Mammography also under estimates the size of the tumor as compared to
histology. MRI gives most accurate size estimation. However, overall mean difference between
mammography, Ultrasonography and MRI was not statistically significant.

Conclusion: We state that all 3 modalities of imaging has a role in pre operative estimation of breast
tumor. As depicted in our study, MRI has shown most accurate results.

Abbreviations: DCIS: Ductal Carcinoma in Situ, IDC: Invasive Ductal carcinoma, ILC: Invasive Lobular
carcinoma

Keywords: Breast tumour, Bl RADS classification, Ultra sonography, mammography, MRI.

Dr Mohammed Ameer Ali Khan Afrose et al IMSCR Volume 04 Issue 09 September Page 12523


http://dx.doi.org/10.18535/jmscr/v3i8.01

Introduction

The breast is the most common site of cancer
occurring in women and carcinoma of the breast is
second to lung carcinoma as a cause of death from
cancer among women.(1) Though, they may arise
from various sources - connective tissue or
epithelial structures, latter gives rise to most
common breast carcinoma. Breast Carcinoma is
the most common cancer in females with the ratio
between male to female being 1:200 . Breast
cancer seems to be due to a constellation of
epidemiologic factors rather than to a single one,
including  genetic  predisposition  (BRCA1
{chromosome 17} with BRCA2 {chromosome
13}), carcinogen exposure with various adverse
personal with demographic conditions; Hence, it
would seem highly improbable that an
epidemiological  factor of  overwhelming
importance in breast cancer will be found.® Even
though there are few preventive measures that
may be of importance, most of the causative
factors in breast cancer are beyond the
imaginations of physicians and patients, so the
best way to reduce the consequences of carcinoma
of the breast is early and right diagnosis and
staging with treatment according to it, at the
earliest moment possible. Therefore, prognosis of
carcinoma of the breast seems to be based on the
dynamic interaction between the anatomic extent
of cancer, its early diagnosis with its growth
potential, i.e. aggressiveness or virulence or
invasiveness, on one side the degree of immune
competence of the host with appropriate early
treatment on the other side.(3,4) The treatment
and management  of carcinoma of the breast
depends upon the stage at the time of presentation
of patient, which depends on the involvement of
lymphatics, neighboring tissue with distant
metastasis.

Imaging modalities, method and equipment
used

Accurate preoperative assessment of maximum
tumor size is a significant step of clinical cancer
staging that assist in planning further patient

management. Though histopathologic staging
remains the gold standard, management decisions
are frequently made preoperatively on the basis of
clinical tumor size assessment on physical
examination and imaging. Preoperatively, tumor
size is taken for clinical staging and assessing
patients’ condition for breast conservation and
neoadjuvant chemotherapy. The commonly used
radiological modalities to measure tumor size are
mammography, sonography (US), and MRI.

To prospectively estimate the accuracy of
mammography, clinical examination, ultrasono-
graphy and magnetic resonance imaging in
preoperative assessment of local extent of breast
cancer, we have done a study which illustrates the

purpose.
Mammography forms the gold standard for breast
cancer screening;®® But for women with

increased risk of breast cancer, other screening
modalities, like Ultrasonography and MRI, have
shown to contribute to early the detection of
breast cancer. MRI of the breast is commonly
used now days to screen for breast cancer in the
high-risk patient.

Bilateral mammography is performed which
includes routine craniocaudal and mediolateral
oblique views of the breast and spot- or global-
magnification views over the area of the cancer.
Findings of mammography are recorded
prospectively according to the Breast Imaging
Reporting and Data System (BI-RADS lexicon).
Findings which are mammographically probably
benign, suspicious for cancer, or highly suggestive
of malignancy, are sampled for biopsy, if the
patient is a candidate for conservation and if
identification of a malignancy at that site would
alter the surgical approach.

Bilateral  whole-breast  Ultrasonography is
performed with prior information about of clinical
and mammographic findings either prior to MR
imaging or afterward. By using a linear-array
broadband transducer with a center frequency of
10 MHz, Ultrasonography is performed and
supplemented with a linear-array transducer along
with a center frequency of 7.5 MHz as required
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for penetration of larger breasts (Acoustic
Imaging Performa, Tempe, Ariz, or Elegra,
Siemens, lIssaquah, Ish). For the inner breast,
scanning is done with the patient in the supine
posture. For the outer breast, the patient is
positioned in the contra lateral posterior oblique
position with the ipsilateral arm raised. The
examination is carried out wusing “Spatial
Compound Imaging” and “XRES Adaptive Image
Processing”. Measurement of tumor size takes the
echo poor centre of the lesion and the echogenic
halo into account. Survey scanning is done in
transverse and sagittal planes. Discrete lesions are
estimated in both radial and anti radial scanning
planes. When multiple suspicious lesions are
found, panoramic display is used as and when
possible to document the distance between
lesions.

Images and perpendicular measurements are noted
for most of discrete findings other than simple
cysts. Biopsy is advised for all palpable solid
masses and for incidental solid masses unless they
are (a) circumscribed, oval, uniformly hypoechoic
with no posterior features, and non palpable
or (b) non palpable complicated cysts. The latter
two classes of lesions are classified as probably
benign at utrasonography and are recommended
for short-interval (6-month) follow-up. If such
lesions match to suspicious findings at MR
imaging, then biopsy is performed, but the
ultrasonography classification remained probably
benign for purposes of analysis.

MR imaging is done with the patient in the prone
position in a dedicated phased-array breast coil.
Transverse T1-weighted MR images (repetition
time msec/echo time msec, 718/14; two signals
acquired; field of view, 32-40 cm; section
thickness, 5 mm) are obtained in both breasts,
followed by sagittal T2-weighted fat-suppressed.

Material & Methods

70 patients with primary breast cancer who
presented preoperatively in the New Life Hospital,
Hyderabad from Jan 2016 to June 2016 were
retrospectively analysed.

Inclusion Criteria

» Primary breast cancer

» No neoadjuvant chemotherapy

» Documentation of the tumor size from
mammography

» Sonography and Magnetic resonance
imaging (MRI) as well as the
postoperative histological tumor size.
(largest tumor diameter was taken as the
sizing reference in each case ).

Exclusion Criteria

» Histological size was not measurable

» Only in situ disease was present

» Chemotherapy  or Neo
chemotherapy.

» Multifocal tumor

» Tumor was not seen on mammography/
ultrasound

adjuvant

Statistical Evaluation

The histological results were treated with relevant
statistic method. The largest tumor diameter was
chosen as the sizing reference in each case. The
mean difference between the imaging and the
histological results was calculated and related to
the interval in which 95% of the calculated
differences were found. Size variation on imaging
versus pathology was reported as median and
interquartile range, using Box plots. The statistical
analysis was performed using MINITAB version
17.The level of significance was defined as a p-
value of <0.05.
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JResults

Diagram 1. Correlation between BI RADS and Histology

STUDY GROUPS BI RADS ISOLATED IDC- | ISOLATED | ISOLATED | OTHER | TOTAL

CLASSIFICATION DCIS DCIS IDC ILC TUMOR

MAMMOGRAPHY 0 0 0 0 1 0 1
1 0 0 1 0 0 1
2 0 0 0 0 0 0
3 0 1 2 1 1 5
4 2 8 9 5 5 29
5 7 9 10 5 3 34
6 0 0 0 0 0 0

ULTRA 0 0 0 0 0 0 0

SONOGRAPHY
1 0 0 0 0 0 0
2 0 0 0 1 0 1
3 0 2 0 0 0 2
4 6 8 6 4 2 30
5 4 9 12 5 1 36
6 0 0 0 0 0 0

MRI 0 0 0 0 0 0 0
1 0 0 0 0 0 0
2 0 0 0 0 0 0
3 0 0 0 0 0 0
4 0 1 0 0 0 1
5 5 10 13 3 1 32
6 3 7 7 9 8 37

DCIS: Ductal Carcinoma in Situ , IDC : Invasive Ductal carcinoma , ILC : Invasive Lobular carcinoma

Diagram 2. Comparison of Imaging size and histological tumor size

TUMOR GROUP MAMMOGRAPHY AND SONOGRAPHY AND HISTOLOGY MRI AND HISTOLOGY
HISTOLOGY
M () LOA( r M (mm) LOA( mm) r M (mm) LOA( r
mm) mm)
DCIS 2 -67t058 | 0.42 -12 - 76 t0 52 0.43 4 -43t058 | 0.67
IDC-DCIS -3 -39 to 27 0. -7 -52t0 34 0.58 3 -40to 52 | 0.42
35
IDC 4 -17t024 | 0.65 -3 -19to 11 0.76 2 -16t028 | 0.64
ILC 2 -19to 17 | 0.76 -8 -281t010 0.52 -3 -28t037 | 0.72
OTHER TUMORS -3 -12t0 16 | 0.82 -5 -14to 32 0.88 2 -12to14 | 0.81
ToOTAL -2 -35t038 | 0.51 -7 -361t020 0.49 1 -27t042 | 0.48
(p>0.005) (p>0.005) (p>0.005)

Diagram 3. Box plot of Median size difference between imaging and Histological size of breast tumors
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Diagram 4 . Individual plot showing size difference between Mammography and Histology
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The mean of difference for mammography and
histology was -2 and  mean of difference for
ultrasonography and histology was -7, and for
MRI and histology was 1. Standard deviation of
difference for mammography and histology was
0.48, for ultrasonography was 0.76 and for MRI
and histology was 0.92. The mean size for
mammography was 6.08 cm, for ultrasonography
543 cm, and for MRI 6.21 cm, and for
histopathology 6.12cm.

The 95% confidence limit for mammography
(mean size +2 standard deviation) was 2.26 -
9.4cm, for ultrasonography 1.23-8.3 cm, for MRI
0.88-7.88 cm, and for histopathology 1.08 — 8.2
cm. The z-test value for mammography it was
3.26, for ultrasonography it was -0.41 and for
MRI it was 0.56 .

Analysis shows highly significant underestimation
of the mean histological tumour size with
sonography (p <0.005), with a mean of 5.43 cm.
This underestimation increased as the histological
result size increased. The investigations by
Keliska et al., Rekoal et al. had showed the ultra
sonographic underestimation of the histological
tumor size. Hieken et al. attributed this to the
unclear margins of ultra sonographic results from
extensive intraductal in-situ components. Bosch et
al. reasoned the underestimation with tumor size,
with the image presentation more than  what is
possible with the transducer. However, if
panorama mode was used that would have given
more accurate estimation of tumor size. With
respect statistical method used, if such large
tumors were excluded from the study, more
accurate tumor size estimation could have been
achieved.

Regarding mammographic estimation, our data
also show an underestimation of the mean
histological result of 0.86 mm. Howver it was not
found to be statistically significant. The study by
Bikern et al. also emphasized a size
underestimation with mammography. Six other
studies from the literature found that
mammography underestimated size. On the
contrary, four other studies found that

mammography overestimated size.("® There was
also lesser agreement on the nature of the
mammographic abnormality. This shows the
highly subjective character of these mammo-
graphic observations.

MRI results showed size overestimation of 1 mm.
Mitashi et al. in their study had found a
significant MRI mean overestimation of 1.28 cm.
many studies have cooraborated similar results
and more so if size of the tumor was >2cm in
size.®1%™ This can be traced back to tumors with
larger DCIS-components or a higher proportion of
fibrotic tissue.

Studies which comparatively analysed the
diagnostic measurement accuracy of
mammography, sonography and MRI came to the
conclusion that MRI offered the best correlation
with the histological tumor size. For a mean
histological tumor size of 3 cm, Rao BK et al.
identified a mean tumor site of 2.4 cm using
mammography, 1.9 cm using sonography and
2.68 cm with MRI. In a study by Boetes et al. the
tumor size with mammography and sonography
was underestimated in 14% and 18% of the results
respectively, whereas MRI did not show any

significant deviation from the histological
sizing. (31419

Differences in size estimation in different
modalities of imaging

Out study revealed a significant under estimation
of the tumor size with ultrasound with regard to
the tumor groups IDC-DCIS (p=0.003), IDC
(p=10.004) and ILC (p =0.004). The highest mean
difference between the ultra sonographically
measured tumor size and the actual histological
tumor size was found for DCIS, followed by IDC-
DCIS and ILC. Pritt et al. described the greatest
sonographic size underestimation for ILC
compared to IDC or ILC-IDC, with a median of
7.5 mm. In our study, we derived a mean size
underestimation of 8 mm in this group. Diagnostic
demarcation of the tumor using ultra sonography
is made more difficult because of the diffuse,
infiltrative growth pattern of ILC. Furthermore,
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ILC may be become multifocality due formation
of peritumoral satellite foci. ®*"

Mammography revealed underestimation of tumor
size as determined histologically. Few possible
sources of error are discussed as a reason. Firstly,
there is difficulty in defining accurate margins of
the mammographic abnormality. We found that
there is a significant tendency to underestimate
size of tumor when the mammographic
abnormality is classified as a disturbance of breast
architecture. The second source of error is
radiographic magnification. Pain et al. used tumor
model studies to demonstrate a 10% magnification
fora 1 cm tumor 5 cm away from the film. Sphiris
and Flannagan have both proposed correction
factors to compensate for magnification. t81°20
It is also possible that none of the standard
mammographic projections demonstrated the
largest tumor diameter. %2

In contrast to mammography and sonography, all
tumors were correctly preoperatively classified as
requiring further clarification (>BI-RADS 1V)
with MRI. @29 With regard to sizing, there is a
non-significant overestimation of size with MRI
in all tumor groups. Analogous to our data, other
studies show that MRI is superior to both
mammography and sonography in the diagnosis of
DCIS and ILC. In a study by Kuhl et al. 52627
MRI showed sensitivity for all DCIS cases,
whether with or without microcalcification, of
98%.

Study Limitations

Study was conducted on sample size of 70.
However, as the sample size was small,
extrapolation of the results of study to the
population is limited. This study was performed
by a single radiologist. Hence where ever
subjective estimation of size of tumors is
involved, findings may be limited to that extent.

Conclusion

Our study found that ultrasound produced
significant underestimation of tumor size,
particularly so when size of tumor is larger .Our

study found that mammography also under
estimates the size tumor as compared to histology.
MRI showed most accurate size estimation.
However, overall mean difference between
mammography, Ultrasonography and MRI was
not statistically significant. Various features of the
imaging process have been studied. Only the
character of the mammographic abnormality, a
subjective observation, is shown to influence the
accuracy of measurement. However, if the
estimation is  corroborated with  another
radiologist’s estimation, subjectivity may come
down. Thus we state that all 3 modalities of
imaging has a role in pre operative estimation of
breast tumor. As depicted in our study, MRI has
shown most accurate results.
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