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ABSTRACT

BACKGROUND: Any treatment protocol that leads to complete elimination of surgery may lead to a better patient acceptance of breast can-
cer treatments.

OBJECTIVES: We conducted this study to assess the feasibility of preoperative vacuum-assisted biopsies in identifying pathological com-
plete response (pCR) and its accuracy in correlation to final histopathology report (HPR), in an Indian setting.

METHODS: This was a prospective study conducted between October 1, 2019, and March 31, 2021. Patients with early breast cancer,
estrogen and progesterone receptors negative and either Her2 positive or negative, and who were fit to undergo marker placement at the
centre of the tumour and to receive third-generation chemotherapy (4 cycles of 3 weekly doxorubicin and cyclophosphamide followed by
4 cycles of 3 weekly docetaxel) were included in the study. Following the enrolment, a tissue marker was placed at the centre of the tumour
and appropriate chemotherapy was started. Patients who achieved clinical complete response were subjected to ultrasound-guided vac-
uum-assisted biopsy (VAB) from the tumour bed before surgery. Pathology results of the VAB and resected specimen were then compared.
Descriptive statistics were used in the study.

RESULTS: Eighteen patients were enrolled in the study, with a mean age of 43.6 = 9.8years. However, only 10 were eligible for VAB proce-
dure, and sensitivity and specificity were calculated based on the results of these 10 patients only. Vacuum-assisted biopsy showed sensi-
tivity of 50% and specificity of 100% in identifying pCR. Combination of mammography, ultrasonography, and VAB showed sensitivity of
77.8% and specificity of 66.7% in identifying pCR.

CONCLUSION: Vacuum-assisted biopsy of tumour bed may not be sensitive enough to eliminate surgery even in patients who have had

exceptional response to neo-adjuvant chemotherapy.
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Introduction
Breast cancer ranks as the most common cancer among Indian
temales with a rate of 25.8 per 100 000 women and mortality of
12.7 per 100000 women.! Even though the breast cancer mor-
tality in the west continues to decline, it is still high in India
and other developing countries.! For women diagnosed during
2010 to 2014, 5-year survival for breast cancer was 89.5% in
Australia and 90.2% in the United States, whereas it was just
66.1% in India.2

Advanced stage at the time of presentation due to delay in
seeking medical attention is a very important cause for the
overall worse outcome of breast cancer in developing countries
such as India, and World Health Organization (WHO), in its
facts sheet, stresses early detection of breast cancer in develop-
ing countries on the lines similar to more high-income nations,
where this strategy has been shown to be highly successful.?

Fear of diagnosis of cancer and mutilating surgeries is an
important cause of delay in presentation in developing
countries.®’ In India, we routinely come across patients who
are worried that their presentation to a doctor would mean
an advice of having to undergo an operation. So, with a false
hope of self-resolution, patients chose to wait rather than
seeking medical help at the earliest. Because of this fact, it
can be assumed that any treatment protocol, which leads to
complete elimination of surgery, may lead to a better patient
acceptance of breast cancer treatments and, in turn, an ear-
lier presentation to the health care providers.

The concept of elimination of surgery after achieving
exceptional response to neo-adjuvant chemotherapy (NACT)
is not something very new and studies comparing recurrence
rates after achieving clinical complete response in patients
undergoing radiotherapy alone versus surgery alone were
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published as early as 1981.6-10 However, many of these studies
had a non-significant trend towards increased loco regional
recurrence and the idea of eliminating surgery could not be
incorporated into general clinical practice.

Now, with ever increasing rates of pathological complete
response (pCR) due to improvement in neoadjuvant therapies,
particularly for triple negative and Her2-positive subtypes, and
significant improvements in breast imaging, there has been a
resurgence of interest in this area. However, with improved
radiologic techniques, there is a problem of over sensitivity.
There may be a radiological complete response observed only
in 20% of the cases even when the actual pCR rates may be as
high as 60% (as seen in TN and Her2-positive subtypes).!-13

To overcome this peculiar problem, concept of preoperative
biopsies of the tumour bed has come up. There have already
been a few published studies that have shown a significant cor-
relation between the preoperative biopsies with postoperative
histopathology.'?1¢ The investigators, in addition to vacuum-
assisted biopsy (VAB), have used thick bore core needle biopsy
to assess pCR.1216 With the encouraging results observed in
these studies, a few groups have also started to further investi-
gate the possibility of avoiding surgery after NACT.11.17:18

We conducted this study to assess the feasibility of preop-
erative VABs in identifying pCR and its accuracy in correlation
to final HPR, in Indian setting.

Methodology
Study design and participant selection

This was a prospective study conducted between October 1,2019,
and March 31, 2021, after getting the approval from our institu-
tional ethics committee. The study was conducted in accordance
with the Declaration of Helsinki and relevant guidelines were fol-
lowed for conducting the study. Fisher’s formula was used to cal-
culate the sample size. However, because of the COVID-related
difficulties, we had to reduce the sample size to 20. We included
adult females with early breast cancer. The other inclusion criteria
were patients having primary tumour between 1 and 6 cm in size
on ultrasound and mammography (MG) and hormone receptor
negative tumours, irrespective of the HER2neu status. The
patients also had to be fit to undergo marker placement at the
centre of the tumour and to receive chemotherapy. Patients with
multifocal/multicentric tumours or with extensive ductal carci-
noma in situ (DCIS)/microcalcifications and pregnant patients
were excluded from the study. Written informed consent was
obtained from every patient who agreed to be a part of the study.

Baseline workup

This included an ultrasound of both the breasts and a bilateral
MG along with a core biopsy and staging workup which
included a chest X-ray, a complete blood count, and liver func-
tion tests along with alkaline phosphatase. Staging was done as
per AJCC 8th edition anatomical staging for breast cancer.!

Marking the centre of the tumour

Following enrolment into the study and before starting NAC'T,
an ultrasound sensitive tissue marker (BARD Ultraclip Dual
Trigger Breast Tissue Marker) was placed at the centre of the
tumour area using ultrasound.

Administration of NACT
The patients received standard NACT consisting of the fol-

lowing regimen: 4 cycles of 3 weekly doxorubicin 60 mg/m?
with cyclophosphamide 600mg/m? /b 4 cycles of 3 weekly
docetaxel 100 mg/m? in patients having triple negative tumours.
Patients with Her2neu-positive tumours received 4 cycles of 3
weekly doxorubicin 60 mg/m? with cyclophosphamide 600 mg/
m? followed by 1 cycle of docetaxel 100mg/m? and trastu-
zumab 8 mg/kg loading dose followed by 3 cycles of docetaxel
100 mg/m? and trastuzumab 6 mg/kg.

Clinical and radiological assessment of response

Three weeks after the administration of last cycle of NACT,
patients were re-evaluated, first clinically followed by MG and
ultrasonography (USG). The assessment was done using
RECIST criteria v1.1.2° The response to NACT was divided
into complete response (CR), partial response, stable disease,
and progressive disease.

Eligibility and procedure of VAB from the tumour bed

Patients who achieved CR, ie, no palpable lump and no
residual mass on ultrasound and MG, were subjected to
ultrasound-guided VAB from the tumour bed using an 8-G
needle using ultrasound-sensitive tissue marker clip as a
guide. This was done in the radiology department 1day
prior to surgery. The histopathologists were alerted about
the VAB sample that was sent with a special request to note
any chemotherapy-related changes and microscopic pres-
ence of residual tumour. If the tissue marker clip was
removed during the VAB procedure, another one was placed
at the same time for easy identification during subsequent
wire placement.

Confirmation that VAB was representative of the
tumour bed

Direct: If the tissue marker was removed along with the
VAB specimen.

Indirect: If chemotherapy-related changes that occur in the
tumour bed (like areas of hyalinized vascular stroma with
stromal edema and fibroelastosis, foamy histiocytes, aggre-
gates of lymphocytes and hemosiderin pigment, nodules of
histiocytes and cholesterol clefts, residual tumour, etc) were
seen by the histopathologists.
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Surgery

All patients underwent a standard surgery (breast-conserving
surgery [BCS] or modified radical mastectomy, as per the
clinical situation and patient’s preference) 3weeks after the
last cycle of NACT. Breast-conserving surgery could be using
palpatory method if the lesion was palpable or using wire and
ultrasound-guided localization (WUGL) technique, in cases
of non-palpable tumours.?! The patients who achieved clinical
and radiological complete response underwent the surgery
after the VAB and those who did not, underwent surgery
directly.

Pathology results

Pathology results of the VAB and resected specimen were com-
pared with surgically resected specimen being the gold stand-
ard. Pathology results of patients who did not undergo a VAB
were also recorded. All the specimens were graded according to
residual cancer burden (RCB) classification.?

Primary endpoint

The primary endpoint of the study was to assess the sensitivity
and specificity of VAB in identifying residual tumour, if any, in
patients who achieved clinical CR after NACT.

Secondary endpoints

To assess the sensitivity and specificity of combined MG, ultra-
sound, and VAB and to assess if there is a learning curve which
can improve the sensitivity and specificity of VAB in identifying
residual tumour in patients who achieved clinical CR.

Statistical analysis

Descriptive statistics were used in the study. Patient character-
istics, tumour characteristics, and response to chemotherapy
were expressed in percentages. Sensitivity, specificity, and posi-
tive and negative predictive values were calculated using the
standard formulae.

Results

Eighteen patients were enrolled in the study, with a mean age
of 43.6 £9.8years (range, 27-60). At presentation, 2 patients
had anatomical stage IA disease (T1INOMO), 6 had ITA disease
(T2NOMO), and 10 patients had stage IIB disease (8 had
T2N1MO and 2 had T3NOMO disease). None of the patients
had pure or concomitant DCIS on core biopsy. Post NACT, 9
patients had clinical and radiological complete response
(y¢TONOMO) (Figure 1), 1 had complete response at the pri-
mary site but residual lymph nodes (y¢TON1MO), and 8
patients had residual primary tumour but no lymph nodes (5
had y¢T1INOMO, 3 had ycT2NOMO). The other pre- and post-
NACT tumour characteristics are given in Table 1.

Figure 1. Pre-NACT and immediate preoperative cranio-caudal
mammogram images of patient who achieved both radiological and

pathological complete response.
NACT indicates neo-adjuvant chemotherapy.

Out of 18, only 10 (55.6%) patients were eligible and under-
went VAB (Figure 2). Out of these 10, tissue marker retrieval
(direct criteria) could be done only in 1 patient (10%). In this
patient, another tissue marker clip was immediately placed at the
centre of the tumour bed to allow easy identification at subse-
quent surgery. There was presence of histopathological evidence
(indirect criteria) as well in her VAB specimen. Overall, after
using both direct and indirect criteria, VAB specimen was found
to be representative of tumour bed in 9 (90%) patients. Residual
tumour on VAB specimen was found in 2 (20%) patients.

All the 18 patients underwent surgery. Fifteen (83.4%)
underwent BCS, 14 (77.8%) using WUGL, and 1 (5.6%)
underwent standard BCS using palpatory method. One of the
patients who underwent WUGL had positive lateral margins
which necessitated a re-excision. The margins subsequently
came out to be negative on re-excision.

Postoperative histopathology showed no residual tumour at
primary site in 9 (50%) patients and a median tumour size of
Omm (interquartile range [IQR], 13; range, 0-50). None of the
patients had residual pure of concomitant DCIS on postopera-
tive histopathology. A median of 17 axillary lymph nodes were
retrieved (IQR, 10; range, 6-25), out of which a median of 0
LN was positive (IQR, 2; range, 0-6). On doing RCB classifi-
cation of postoperative specimen, 7 patients (38.9%) fell in
RCB class 0,2 (11.1%) in RCB class 1, 8 (44.4%) in RCB class
2, and 1 (5.6%) fell in RCB class 3. Seven patients (38.9%)
were classified as ypTONO, 3 (16.7%) patients each as ypT1NO
and ypTIN1, and 1 (5.6%) each as ypTON1, ypTON2, ypT-
1miNO, ypT1N2, and ypT2NO.

Out of a total of 8 patients in whom VAB was not planned
because of residual lesion in imaging, 3 patients (37.5%) had
achieved pCR and rest had residual disease on final histopathology.
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Table 1. Tumour characteristics (pre- and post-NACT).

CHARACTERISTICS
No. of patients with clinically palpable lump in breast

No. of patients with clinically palpable LNs in axilla

Duration of lump in months at the time of presentation (median, IQR, range)

Quadrant
Upper outer
Lower outer
Upper inner
Central
Lower inner
Size (in mm, median, IQR, range)
Microcalcifications on mammography
T staging
0
1
2
3
N staging
0
1
M staging
0
Type of tumour
Invasive ductal carcinoma
Grade of tumour
1
2
3
Endocrine receptors positive
Her 2 neu positive
Appropriate chemotherapy received (as per study protocol)
Clinical response to chemotherapy (at primary tumour site)
Complete response
Partial response
No response

Progressive disease

Abbreviations: IQR, interquartile range; LN, lymph node; NACT, neo-adjuvant chemotherapy.

PRE-NACT
18 (100%)
8 (44.4%)

8,9.25,0.25-12

9 (50%)
5 (27.8%)
2 (11.1%)
2 (11.1%)
0
29, 14, 11-53

5 (27.8%)

0
2 (11.1%)
14 (77.8%)

2 (11.1%)

10 (55.6%)

8 (44.4%)

18 (100%)

18 (100%)

0
3 (16.7%)
15 (83.3%)
0
5 (27.8%)
18 (100%)

POST-NACT
3(16.7%)

2 (11.1%)

0, 15, 0-50

1 (5.6%)

10 (55.6%)
5 (27.8 %)
3 (16.7%)

0

16 (88.9%)
2 (11.1%)

18 (100%)

10 (55.6%)
5 (27.8%)
1 (5.6%)

2 (11.1%)
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On correlating between VAB and surgery in the 10 patients
who underwent both VAB and surgery, 6 (60%) had no residual
cancer either on VAB or surgery, 2 (20%) had residual cancer
both on VAB and surgery, and 2 (20%) had no residual cancer
on VAB but had residual cancer on surgery. Out of the 2
patients who had no residual cancer on VAB but had residual
cancer on surgery, 1 had VAB which was representative of the
tumour bed whereas the other one did not. There was 1 patient
who underwent VAB and had no residual tumour in VAB or at
primary site but had residual tumour in lymph nodes.

Characteristics of VAB and MG + US + VAB as a test to
detect residual cancer in the tumour bed are given in Table 2.

No effect of learning curve was noted on VAB characteris-
tics. First 5 VABs had similar sensitivity, specificity, negative
predictive value (NPV'), and positive predictive value (PPV) as
the last 5 VABs.

Discussion

Axilla has led the way in de-escalation in breast cancer—related
surgery. Current guidelines recommend SLNB in clinically
node negative patients who are undergoing either upfront sur-
gery or post NACT.2 Over and above this, in patients under-
going upfront surgery in the form of BCS and have 1 to 2

Figure 2. VAB specimen: picture and mammogram image.
VAB indicates vacuum-assisted biopsy.

positive lymph nodes out of 3 to 4 retrieved during sentinel
lymph node biopsy, further axillary clearance may be omitted.??
Guidelines even recommend complete avoidance of axillary
sampling in elderly breast cancer patients if the clinical suspi-
cion of axillary lymph nodal metastases is very low.?3

Focus is henceforth shifting to de-escalation of surgery in
the breast.?* And although this direction is for both non-inva-
sive and invasive cancers, non-operative management of inva-
sive cancers pose greater challenges than that of non-invasive
cancers.

Biggest challenge in de-escalation of surgery in invasive
cancers is that not intervening in potentially curable tumours,
especially in patients who are otherwise fit and willing for
treatment and have tumours that are high grade and endocrine
receptor negative with a high potential to metastasize within a
short span, may not be medically and ethically justifiable.
Hence, any potential surgical de-escalation in invasive cancers
can only be done after administration of one or other type of
systemic therapy.

A major problem in dealing with post systemic therapy is
that pCR may not be very reliably predicted by radiology.
There is a problem of both over and under sensitivity (Figure
3).2 Magnetic resonance imaging (MRI) of the breast, the
most sensitive of all breast radiology, has an accuracy of only
74% in identifying pCR.1! Even if the biopsy of tumour bed
shows that there is no residual tumour, it may be unacceptable
to both the surgeon and the patient, to consider omitting sur-
gery, especially when it has been observed that there may be an
inherent false negative associated with the procedure (a finding
corroborated in our study as well)."® This assumes greater
importance in current scenario where the oncologist may want
to add one of the many post neo-adjuvant and post-surgery
therapies in patient who are unable to achieve pCR.26

Yet another problem is that of patchy or non-uniform kill-
ing of tumour cells by chemotherapy (Figures 4 and 5). Even if
we are successfully able to take a representative sample from
the tumour bed and it shows no residual tumour cells, there

Table 2. Characteristics of VAB compared with surgery as a gold standard in identifying residual tumour.

RESIDUAL TUMOUR ON HPR

NO RESIDUAL TUMOUR ON HPR

(@) In all patients who underwent VAB

Residual tumour on VAB 2

No residual tumour on VAB 2
Specificity=100%, Sensitivity=50%, PPV =100%, NPV =75%
(b) In patients in whom VAB was representative of tumour bed

Residual tumour on VAB 2

No residual tumour on VAB 2

Specificity=100%, Sensitivity=66.7%, PPV =100%, NPV=85.7%

Abbreviations: HPR, histopathology report; NPV, negative predictive value; PPV, positive predictive value; VAB, vacuum-assisted biopsy.
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Figure 3. Post-NACT cranio-caudal and mediolateral oblique views of a
patient who had residual lesion on mammogram but had pathological

complete response on final histopathology.
NACT indicates neo-adjuvant chemotherapy.

Figure 4. Pre- and post-NACT cranio-caudal mammogram images of a
patient with partial clinical response depicting the non-uniform shrinkage

of tumour.
NACT indicates neo-adjuvant chemotherapy.

may be a residual patch of viable tumour cells in some other
part of the tumour bed which may be missed. The finding in
our study that even when there was a direct or indirect evidence
of the VAB sample being representative of tumour bed area,
there was an associated false-negative rate, and this finding
may be due to this very property of chemotherapy-induced
tumour cell killing.

Although our study had the advantage of selecting patients
with early breast cancer with subtypes that have a high proba-
bility of achieving pCR and the use of ultrasound and mam-
mograms, there were some limitations as well. Our target
number of patients which was 50 could not be achieved as

Figure 5. Pre- and post-NACT mediolateral oblique mammogram

images of the same patient as in Figure 3.
NACT indicates neo-adjuvant chemotherapy.

there were many patients who withdrew from the study in the
wake of COVID pandemic. In addition to this, direct evidence
of VAB specimen being from the centre of tumour bed, ie,
retrieval of tissue marker, could be achieved in only one patient.
Despite the above-mentioned limitations, there were a few
takeaways from our study. Our study re-iterates the fact that
preoperative biopsy from the tumour bed has less than ideal
sensitivity and even if the specificity may be high, missing a few
patients with residual tumour may mean that these patients
will be missing on important modifications in their postopera-
tive treatments which may eventually result in poorer overall
outcomes. More importantly, can it be used in node positive
patients is even a bigger question. Although we all look for-
ward in the direction of de-escalation in breast cancer treat-
ment, it should not come at a cost of potentially increased
recurrences and hence poorer outcomes for the patients.

Conclusion
Vacuum-assisted biopsy of tumour bed may not be sensitive
enough to eliminate surgery even in patients who have had

exceptional response to NACT.
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