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ABSTRACT

In recent days the use of Breast coil MRI is on increasing trend, even though it is not of much useful in early detection and disease mapping, it is
widely used in screening in High risk cases and recently in response assessment evaluation in locally advanced breast cancer patients. Materials
And Methods: We evaluated 34 patients with locally advanced breast cancer with routine MRI which was taken during the time of initial
presentation and after the completion of neoadjuvant chemotherapy and analyzed those with standard histopathological examination. Results: In
34 patients we did modified radical mastectomy for 32 patients and in those patients the MRI prediction rate is about 34.3 percent. Only 11 patients
final histopathological examination correlated with the findings of response assessment MRI. Conclusion: The use of routine MRI in assessing
the response evaluation after the neoadjuvant chemotherapy lacks to reproduce the results of breast MRI and it is not recommended to go for routine
MRIinstead of breast MRI for response assessment in LABC.

KEYWORDS

INTRODUCTION:

In 2020, 2.3 million women were diagnosed to have carcinoma breast
and about 685000 patients were died due to carcinoma breast
worldwide. By the end last decade, there were 7.8 million women alive
whom diagnosed to have carcinoma breast(1). Recent studies have
shown that overall burden of carcinoma breast will cross more than 2
million by the end of 2030[2]. In India, gynecological cancers,
including breast cancer, accounts for more than 50 percent of all
cancers in women. Around 25.4% of these patients belongs to
carcinoma breast (3). For early stage carcinoma breast surgery in the
form of mastectomy / breast conservative surgery followed by with or
without chemotherapy and radiotherapy is the treatment of choice. For
locally advanced disease, neoadjuvant chemotherapy followed by
surgery is the standard of care (4) .

In neoadjuvant chemotherapy the response assessment after
chemotherapy can be determined by clinically as well as by
radiologically by means mammogram ultrasound and breast MRI,
more accurately by breast MRI (5 to 7) . With the help of breast MRI,
the response assessment for neoadjuvant chemotherapy can be
measured using size and shrinkage patterns of tumor. Based on
RECIST 1.1 criteria the response of tumor can be determined.

Breast MRI (breast coil MRI) is considered as best imaging modality
for assessing the malignant breast lesions.(8) In this study we are going
to evaluate the effectiveness of the routine MRI (without breast coil) in
assessing the response rate after a neoadjuvant chemotherapy, to
determine whether in a peripheral setup can we use a routine MRI
Instead of standard breast MRI for response assessment.

MATERIALSAND METHODS

All cases of locally advanced carcinoma breast satisfying the inclusion
criteria are included in the study. Those patients are evaluated using
routine blood investigation, digital mammogram, MRI breast, core
needle biopsy and metastatic work up. After complete evaluation
patients are planned for neoadjuvant chemotherapy. After completion
of four cycles of chemotherapy patients are subjected to an MRI for
response assessment. If operable, those patients are planned for
surgery. If inoperable, those patients are subjected to another four
cycles of chemotherapy. After completion of 8 cycles, those patients
are subjected to another MRI. All patients are planned for modified
radical mastectomy. After surgery the size of the tumor is measured by
standard histopathological examination and this is compared with the
response MRI to determine the response assessment nature of MRI.

Design of the study:

All locally advanced (T3, T4/N1-3) breast cancer patients who are all
planned for neoadjuvant chemotherapy who got admitted from
February 2021 to June 2022 are enrolled in this study. Totally during

that period 34 patients are enrolled in the study. Informed written
consent were obtained from those patients.

Exclusion Criteria

I)Patient with contraindication for MRI (cochlear implants,
pacemakers bone plates and screws) 2) Patients who all are not fit for
chemotherapy 3) Bilateral breast cancer

This prospective study included 34 patients of locally advanced
Breast cancer patients who are all subjected NACT.

Period of study— 18 months.

DATA COLLECTION

Out of 34 patients who enrolled in the study 18 patients had partial
response and 14 patients had complete response . One patient defaulted
treatment. One patient died (not directly related to cancer). In the 34
patients 14 patients belong to T4b N1 disease, 8 patients were under
T4b N2a disease. 8 patients belong to T3N1 and 2 patients with T3NO
disease, 2 patients with T2N1.

Among these patients 10 patients belongs to ER PR HER2 positive
category , 6 patients in triple negative, 9 patients showed ER PR
positive with HER2 negative and 7 patients in HER2 enriched
category.

RESULTS

In this 32 patients, whom we did modified radical mastectomy 11
patients showed pathological correlation of size in final
histopathological report as that of the response assessment MRI (+/-
3mm). In this study the response assessment predicting rate of routine
MRI is about 34.3 percent. In Axilla, out of 32 patients 10 patients
showed nodal metastasis in final histopathological examination. In
those 10 patients response assessment MRI showed nodes in 5
patients.

Table 1

TOTAL NUMBER OF PATIENTS 34
PATIENTS UNDERWENT MRM 32
PATHOLOGICAL CORRELATION WITH MRI 11
PATHOLOGICALLY NOT CORRELATED WITH MRI|21

Hormonal Status: Table 2

ER PR POSITIVE HER 2 POSITIVE 10
ER PR POSITIVE HER 2 NEGATIVE 9
ER PR NEGATIVE HER2 ENRICHED 8
TRIPLE NEGATIVE BREAST CANCER 6
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Nodal Response : Table 3
TOTAL NUMBER OF PATIENTS UNDERWENT MRM 32

NUMBER OF PATIENTS WITH NODES (MRI)- 27
PRECHEMO

NUMBER OF PATIENTS WITH NODES(MRI) - 13
POSTCHEMO

NUMBER OF PATIENTS PATHOLOGICALLY POSITIVE |10
NODES after MRM
NUMBER OF PATIENTS FINAL PATHOLOGICAL 5
FINDING CORRELATED WITH MRI

Shrinkage Patterns :

Out of 32 patients, we are able to made out shrinkage patterns only in
19 patients. 7 patients belong to type 1 pattern, 3 patients to type 2
pattern. 5 patients on type 3 pattern and 4 patients belong to type 4
pattern.

DISCUSSION:

In breast magnetic resonance imaging (MRI), surface coils are used
which gives us high quality as well as higher spatial resolution images.
This can be used to stage the disease in more prompt manner (15, 16).
Dedicated breast coils should be used to acquire high resolution
images (17- 19). MRI with field strength of 1.5 T can give high spatial
resolution (25-27). Breast coil should contain a minimum of four
channels, but recently more modern designs are being used with
sixteen or more channels. Some centers are even using specially
dedicated channels for axillary imaging. The coils with high number of
channels obtain a higher signal-to-noise ratio (SNR). If more channels
areused it can speed up image acquisition time (28 29).

Most of the meta analysis shows the sensitivity and specificity for
response assessment rate in breast coil MRI were 0.63 (range,
0.56—0.70) and 0.91 (range, 90.89—-0.92), respectively(9). In addition
to the response assessment using size the shrinkage patterns can be also
determined by the breast coil MRI. Breast MRI is the most accurate
modality when compared with clinical examination, digital
mammogram, ultrasonography in diagnosing residual disease with an
accuracy of about of 92%. Breast MRI findings correlates with
pathological response after neoadjuvant chemotherapy in 90% of
cases (20-24). In our study, the response assessment rate of routine
MRIis 34.3 percent only.

The shrinkage patterns are categorized into four types: I (concentric
shrinkage without surrounding lesion), II (concentric shrinkage with
surrounding lesions), III (shrinkage with residual multinodular
lesions, and IV (diffuse contrast enhancement in whole
quadrants)(12). In routine MRI the assessment of shrinkage patterns
weren'table to made out clearly.

Recent studies shows the shrinkage patterns determined by MRI
correlates with responders pattern. In general, patients with shrinkage
patterns close to type 1 and 3 have more pathological response
compared to other types. Patients with type 4 patterns were observed in
pathologically non responder group. Patients with type 2 shrinkage
pattern usually have response in between these two groups.

The response assessment patterns are classified into two types lesions
based on RECISTI.1 responders and non responders. The responders
are again classified into complete responders and partial responders.
The term partial responders is used when the lesion showing atleast
30% reduction along the long axis. The non responders are categorized
into patients with stable disease or progressive disease. When the
lesion shows more than 20% increase in size along the long axis or any
appearance of new lesions, those patients are termed as progressive
disease. The stable disease is defined when the lesion doesn't show any
measureable change in size.(13). In carcinoma breast the size of
malignant lesion is measured along the longest dimension of lesion,
before and after NACT. The size difference before and after NACT
helps in determining the response for chemotherapy which was
categorized based on RECIST 1.1.

Recent studies shows the breast MRI prediction rate about the residual
lesion and about the pathological complete response depends on
subtypes of breast cancer (ie) the hormonal receptor status. Breast MRI
predicts the pathological complete response more precisely in HER-2
enriched tumors than her-2 negative disease. In HER-2 negative
patients, the false-negativity rates are high ( 10).

HER2-negative and estrogen/progesterone-positive disease shows

non-mass-like enhancement lesions which usually show residual
tumor as small foci or scattered cells after neoadjuvant chemotherapy.
This eventually leads to underestimation of disease extent in MRI
imaging (11). MRI for detecting the pathological complete response
tends to be more accurate in patients whom having good response to
NACT (14).

In breast coil MRI, the patient should be placed in prone position with
nipples pointing down and a bilateral breast coil is used with both
breasts hanging into the loop of coils as deeply as possible. This avoids
motion artifacts and especially there should not be any undue
compression over the breasts. For patients with larger breast in order to
obtain the coverage the arms should be placed at the side of the body
rather than above the head of patient (31).

At our institution, we calculated the tumor size by measuring the
largest diameter of the enhancing lesion in three dimensions along with
axillary nodal status. We did not took the tumor volume into account.
Moreover, we are able to categorize the shrinkage patterns in only
59.37 percent of patients.

In MRI without breast coils there might be uneven distribution of
magnetic fields which might hamper the image quality. Both breasts
are in adequate support in coils, in MRI without coils there might be a
lack of support to breast which can lead to motion artifact. Due to the
inappropriate positioning and lack of support to breast, in routine MRI
without breast coils it is difficult to assess the exact size of tumor and its
shrinkage patterns and hence the predictive nature might be less when
compared to breast coil MRI (31).

CONCLUSION

The use of routine MRI Instead of BREASTCOIL MRI fails to detect
the exact pathological response after the neoadjuvant chemotherapy in
most of the patients in locally advanced breast cancer patients. It adds
additional financial burden to the patient and also leads to wastage of
resources. So use of routine MRI is not warranted in response
assessment for neoadjuvant chemotherapy.
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