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Abstract

Objective: Surgical treatment of breast cancer has changed dramatically in recent years. The National Institutes
of Health Consensus Panel confirmed that breast-conservation surgery (BCS) is as effective as mastectomy in
overall patients’ survival. Our aim was to assess the clinical and pathological value of performing surgical cavity
random biopsies (SCRB) in BCS and their impact on the subsequent management.

Methods: A retrospective study was conducted on 494 patients who had BCS in our firm between 2001 and
2006. Outcome measures were examined at 3,4,5 years follow up period for each patient. Tumour
immunohistochemistry, adjuvant therapy, recurrence rate and demographic data were collected and represented
with Pearson’s chi-squared test.

Results: The median age was 59 years. Out of 494, 23 patients (4.65%) had positive SCRB whom all had
subsequent surgical intervention plus adjuvant therapy. 7 patients had total mastectomy, 13 had re-excision of
positive margins and only 3 had axillary node clearance. Recurrence rate was reported in 7 patients only (1.41%)
and the overall mean survival time for all patients was 74.585 months (95% C.I 73.839-75.332).

Conclusion: Our practice of performing SCRB had changed the management of 23 patients and revealed an
excellent recurrence rate of only 1.41% which is below the national figures reported in the literature (7-9%). SCRB is
a reliable method of determining margin status, minimising re-excision and reducing overall recurrence rate.
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Abbrevations:
BCS: Breast Conserving Surgery; BCT: Breast Conserving Therapy,

IOR: Intra-Operative Radiology; DCIS: Ductal Carcinoma in situ;
LCIS: Lobular Carcinoma in situ; IDC: Invasive Ductal Carcinoma;
ILC: Invasive Lobular Carcinoma; TBP: Tumour Bed Positivity

Introduction
Surgical treatment of breast cancer has changed significantly in

recent years. The preferred method of treatment for many women with
early breast cancer is conservative surgical therapy (principally
lumpectomy and axillary dissection) followed by breast irradiation i.e.
without total or radical mastectomy [1].

Sentinel node biopsy is being investigated as an alternative to
standard axillary node dissection. This could decrease morbidity
following standard axillary dissection [2].

In 1992, the National Institutes of Health Consensus Panel
confirmed that breast-conservation treatment (BCT) was as effective as

mastectomy in terms of overall and disease-free survival in patients
with early-stage breast cancer [3].

If cancer cells are found in the margins of the removed specimen
then an additional surgery is needed to clear the residual cavity from
any tumour cells, this could be either re-excision or total mastectomy.
Subsequently, most of the patients will receive five to seven weeks of
radiotherapy to eliminate any cancer cells that may be present in the
remaining breast tissue [4]. The combination of partial mastectomy
and radiation is commonly called Breast Conserving Therapy/Surgery.

Absolute contraindications can arise when two or more primary
tumours are located in different quadrants of the breast, associated
diffuse microcalcifications which appear malignant and previous
breast irradiation [5]. Breast irradiation cannot be given during
pregnancy, but it may be possible to perform breast-conserving surgery
in the third trimester and administer irradiation after delivery [6].

Relative contraindications are a history of collagen vascular disease
and the presence of a large tumour in a small breast [7].

The most important factor in reducing the risk of local recurrence is
to ensure that no residual disease remains present at the excision
margin. Shavings can be taken from the wall of the cavity following
wide excision to assess for any remaining tumour involvement [8].

Breast Cancer: Current Research Rahmani et al., Breast Can Curr Res 2016, 1:2

Research Article Open access

Breast Can Curr Res
ISSN: BCCR, an open access journal

Volume 1 • Issue 2 • 1000104

http://dx.doi.org/10.4172/bccr.1000104


According to the most recent definition proposed by the American
Society of Breast Surgeons, a margin of normal tissue greater than or
equal to 2 mm is considered negative. A close margin of less than 2mm
is considered as positive [9]. Standard practice in surgical pathology
dictates that random biopsies from the four quadrants of the residual
surgical cavity should be taken after breast conserving surgery [10].

Methods
A retrospective study was conducted in the Breast Care Unit of our

institution over five years, from July 2001 to July 2006. A total number
of 494 patients were recruited to the study, all of them had Breast
Conserving Surgery (BCS). Study protocol was written based on
available relevant literature and specified aims were set to achieve
useful results to clinical practice. The local hospital database was
utilised to identify patients who had BCS (partial mastectomy,
segmental resection, lumpectomy, wide local excision).

The Inclusion criteria was all female patients undergoing breast
conserving surgery under the care of one consultant. Exclusion criteria
were any female patient who had total mastectomy as an initial surgical
intervention, cases where surgical cavity random biopsies were not
performed for any reason (performed by trainee unaware of the
practice, wrong patient details resulting in destroyed sample, no data
present on subsequent follow up after random biopsies), and finally
any male patients with breast cancer.

Surgical technique
All patients underwent a wide local excision with a 1-2 cm

macroscopic clearance. The deep margin of excision was the Pectoralis
Major Muscle fascia. Following excision of the primary tumour, four
bed biopsies were taken with tissue forceps and knife from the
superior, inferior, medial and lateral walls of the residual cavity.

These were labelled as surgical cavity random biopsies and were
submitted separately for histopathological analysis.

Further surgery
A proportion of patients with positive tumour bed underwent

further surgery (re-excision or mastectomy). A small number of
patients opted not to have further surgery and were treated by
radiotherapy alone. A bed biopsy is regarded as positive irrespective of
the histology of the primary tumour (i.e. whether DCIS or invasive).

Statistical analysis
Patients were analysed with respect to disease-free, distant disease-

free and overall survival. The subgroups analysed were patient
demographics, tumour grade, tumour histology, positive biopsies, re-
excision rates, recurrence rates, oestrogen receptors status, follow up,
post operative adjuvant therapy and Lymph Nodes status. Data were
represented in an Excel sheet and were processed using the SPSS
statistical programme (SPSS limited, 2006, UK) to get tables as well as
statistical factual numbers. A 5% significance level was used in this
analysis.

The Kaplan-Meier technique was used to produce a curve of the
incidence of local recurrence. The log-rank test was performed in order

to determine underlying differences in the incidence of local
recurrence between these patients. Pearson’s chi-square test was used
to correlate clinico-pathological factors with cavity margin shaving
positivity. The independent sample t-test was used for a comparison of
means.

Follow up
All patients were followed up at 3 months for the first year, then

every six months for the second year and then once a year for the rest
of the three years. The median follow up for this study was 37 months
(range 13-60 months) years.

Results
494 patients were successfully recruited to this retrospective study

from July 2001 to July 2006. Authors searched each patient’s 1st
histology report in the pathology department after the initial BSC.

Out of the total number, only 23 (4.65%) patients had one or more
positive biopsy (biopsies) from one or more of the four quadrants of
the residual breast cavity wall which were sampled during the initial
wide local excision. All of those patients who had positive random
biopsies had a subsequent surgical intervention with or without
adjuvant therapy.

Among the 23 patients with positive margins, only 7 patients had
total mastectomy after the initial breast conserving surgery while 13
patients had re-wide local excision or re-excision of positive margins.
The other 3 patients had only axillary node clearance for disease
staging and further adjuvant therapy. As part of BCS definition, about
91% of patients had post operative adjuvant radiotherapy after the
second operation with or without chemotherapy or hormonal therapy.

Within the positive biopsy group (23 patients), 12 patients had
invasive breast carcinoma (9 ductal and 3 lobular) while 8 of them had
mixed invasive and in-situ cancer. Only 3 patients had carcinoma in
situ (2 ductal and 1 lobular). Histology reports after the second
operation revealed 12 residual carcinoma in situ (DCIS and LCIS), 9
invasive carcinoma (IDC and ILC) and 2 mixed (invasive and in situ)
from the positive cavity wall biopsies (Table 1).

There were 7 patients in total (1.41%) who had local recurrence of
breast neoplasm after BCS after complete removal of the tumour with
one of more surgical interventions (Table 2). The Kaplan–Meier test
demonstrates the influence of tumour bed assessment on the overall
survival in months for patients who had breast conserving surgery
(Figure 1).

The overall mean survival time was 74.585 months (95% confidence
interval 73.839-75.332) (Figure 2).

The mean follow up of all 494 patients was 40.63 months (95%
confidence interval for mean 38.99-42.27) while the median was 35.68
months (Table 3). The mean age for the 494 patients is 59.11 years with
95% confidence interval between 58.10- 60.12. The median age was 59
years (standard deviation 11.39) and the range was 62 years
(interquartile range =16).
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Patients Histology
Report -1 Histology Report 2

Positive Biopsy Further Management

Sup Inf Med Lat Surgery Chemo Radio Hormonal

1 DCIS Residual DCIS  1   Mastectomy   +

2 DCIS+IDC Residual DCIS   1  ANC + +  

3 IDC Residual DCIS+IDC  1  1 Mastectomy  + +

4 ILC Residual ILC  1   Mastectomy   +

5 DCIS Residual DCIS  1   Re-WLE  + +

6 IDC Residual DCIS  1   Re-WLE + + +

7 IDC+LCIS Residual IDC    1 Re-WLE  + +

8 IDC Residual LCIS    1 Re-WLE  + +

9 IDC+DCIS Residual DCIS  1   Re-WLE + + +

10 DCIS Residual DCIS 1 1 1  Mastectomy  +  

11 IDC Residual DCIS 1    Re-WLE  + +

12 IDC Residual IDC 1    Mastectomy + + +

13 IDC+ILC Residual IDC  1   Re-WLE + + +

14 IDC+ILC Residual DCIS 1    ANC   +

15 IDC+DCIS Residual IDC   1  Mastectomy  + +

16 IDC+DCIS Residual IDC   1  Re-WLE + +  

17 DCIS+IDC Residual DCIS   1  Mastectomy  + +

18 IDC Residual DCIS 1    Mastectomy  + +

19 DCIS+ILC Residual DCIS    1 Re-WLE  + +

20 IDC+DCIS Residual IDC+DCIS   1  Re-WLE + +  

21 IDC Residual IDC  1 1  Re-WLE + + +

22 IDC Residual IDC  1   Re-WLE  + +

23 ILC Residual ILC  1   Re-WLE  + +

Table 1: Histology reports after the second operation (IDC: Intraductal carcinoma, ILC: Intralobular carcinoma, DCIS: Ductal carcinoma in situ,
LCIS: Lobular carcinoma in situ, ANC: Axillary nodes clearance, WLE: Wide local excision).

Discussion
Invasive breast carcinoma and its precursor, ductal carcinoma in

situ (DCIS) have traditionally been treated by mastectomy. However,
the more widely used approach today is local excision with adjuvant
radiotherapy. Long term follow-up studies have shown no difference in
overall survival between these two approaches, thus both can be
considered oncologically sound [11].

Breast conservation therapy has become the preferred treatment for
many Stage I and II breast cancers. Local recurrence after conservation
therapy is reportedly dependent upon a number of pathological,
clinical, and treatment factors, and ranges between 9% and 43% [12,
13]. In a detailed analysis of mastectomy specimens, Holland et al.
showed that in 42% of cases, residual disease could be found at a
distance of 2 cm from the tumour edge [14,15]. Although recurrence

rates drop significantly with the addition of local radiotherapy, the
likely presence of residual tumour in a large proportion of these
patients makes regular follow up assessment essential [13].

Breast conserving surgery aims to achieve cure while achieving the
best cosmetic result for the patient. This can often present a fine
balance, however, as the local recurrence rate increases as the extent of
the excision decreases [16]. A method of taking shavings from the
resultant cavity wall has shown encouraging early results from the
Southampton and Glasgow breast units [17,18].

During our literature review, we have identified around 13 papers
with a total of 2862 patients recruited from 1980 to 2006. All of those
studies have confirmed the clinical and pathological importance of
performing surgical cavity random biopsies in breast conserving
surgery as a method of detecting any residual disease. About 770
patients (26.89%) out of the total number included in all studies had
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positive cavity wall biopsies and 365 patients of them (47.46%) had
further surgery as a result of their random biopsy status. This is
clinically important as a significant number of patients had further
management after their initial breast conserving surgery.

Macmillan et al. performed their first study in 1994 when the entire
wall of the cavity from which the lumpectomy specimen had been
taken was excised. This was involved with disease in 38% of patients.
Additional random biopsies of the secondary cavity were performed in
130 patients and were involved with disease in 13%. Residual disease
was detected in the tumour bed of 37% of patients with screen-
detected tumours [18]. Subsequently, Macmillan et al. have concluded
that the incidence of tumour bed positivity was 39.3%, the local
recurrence rate was 2.0% and distant recurrence rate was 10.4% [19].
Moreover, and in 1999 Malik et al. analysed cavity shaving as a method
of assessing completeness of surgical excision after breast-conserving
surgery in 543 women. Tumour bed positivity (TBP) was found in 37%
of patients (16% with invasive disease). TBP was significantly
associated with high tumour grade, presence of an extensive
intraductal component, young age and large tumour diameter. It was
also associated with a significantly shorter overall survival when
compared to patients who were tumour bed negative [20,21].

 Chi-Square tests Value df Asymp. Sig.
(2- sided)

Pearson Chi-Square 11.420* 2 0.003

Likelihood Ratio 4.945 2 0.084

Linear-by-Linear Association 11.047 1 0.001

Nopf valid cases 494   

*4 cells (66.7%) have expected count less than 5. The minimum expected count
is 10.

Table 2: Chi-Square tests.

Figure 1: Influence of tumour bed assessment on local recurrence
Kaplan–Meier test. The standard error for the survival time of
patients with no recurrence was 0.348 (95% confidence interval of
74.136-75.499), while those 7 patients who had local recurrences
had a standard error of 3.351 (95% confidence interval of
73.839-75.332).

Figure 2: Overall Mean survival time in months.

Descriptives Stastic Std.
Error

dur_mon Mean 40.633
9

0.83657

95% Confidence Interval for
Mean

Lower
Bound

38.990
3

Upper
Bound

42.277
6

5% Trimmed Mean 40.217
5

Median 35.683
3

Variance 345.72
4

Std. Deviation 18.593
7

Minimum 1.97

Maximum 75.6

Range 73.63

Interquartile Range 33.38

Skewness 0.339 0.11

Kurtosis -1.182 0.219

Table 3: Follow up Descriptive (months).

Additionally, Huston et al. in 2006 had revealed that the complete
resection of 4 to 6 additional margins during the initial BCT resulted
in the lowest subsequent reoperation rate, and the largest total volume
specimen excised among the techniques studied [22]. Furthermore,
Taylor et al. suggested that positive bed biopsy is associated with an
increase in local recurrence rates but has no effect on overall survival
following wide excision of breast cancer [23]. Barthelmes et al.
demonstrated that shaving the margin of the cavity as a method to

Citation: Rahmani S, Brown J, Gendy R (2016) The Clinical and Histopathological Significance of Performing Surgical Cavity Random Biopsy in
Breast Conserving Surgery on Disease Course and Local Recurrence. Breast Can Curr Res 1: 104. 

Page 4 of 6

Breast Can Curr Res
ISSN: BCCR, an open access journal

Volume 1 • Issue 2 • 1000104

http://dx.doi.org/10.4172/bccr.1000104


ensure completeness of excision has achieved an acceptable rate of
local control [24].

Importantly to note, was the study by Beck et al., who showed that
margin analysis of wide local excision specimens is a poor predictor of
completeness of excision [25]. Gupta et al. have concluded that the
histological examination of random sections from breast quadrants
yielded important information about the presence of multi-focality,
multi-centricity, vascular invasion, and margin involvement by
carcinoma [26].

Patients receiving breast conservation therapy have a lifelong risk of
local recurrence. It is absolutely unacceptable to have tumour cells
directly at the cut edge of the excised specimen, regardless of the type
of post-surgical adjuvant therapy [27]. The sampling of at least one
random biopsy from each quadrant of a residual partial mastectomy
cavity has been the traditional method of selection and has been
recommended in textbooks of surgical pathology. In this age of cost
containment, an evaluation of this approach seems timely and of a
proper value [28].

Negative surgical margins minimize the risk of local recurrence
after breast-conserving surgery. Intra-operative frozen section analysis
allows resection of suspicious or positive margins at the time of
lumpectomy and results in low rates of local recurrence and re-
excision [29,30]. Most recurrences arise at or close to the site of the
previous excision. In spite of its common usage as a surgical technique,
methods for assessment of the excision margin after conservation
surgery continue to be a source of debate. Thus far, however,
management strategies have tended to focus principally on the breast
specimen itself [31].

A certain proportion of local recurrence appears to be inevitable,
even in spite of a wide margin of excision (e.g. quadrantectomy). As a
result of this, radiotherapy is routinely required to reduce such chance
of recurrence to an acceptable level. Randomised studies bear
testimony to the efficacy of using radiotherapy, with a suggested local
recurrence rate of 6-12% vs 29-43% when radiotherapy in combination
with wide local excision (with confirmed negative margins) is
compared with wide local excision alone [32].

In our retrospective study, we have noticed that all patients who had
positive cavity wall biopsies were scheduled for further subsequent
surgical operation with adjuvant therapy (mostly Radiotherapy in
91.3% of patients). Furthermore, this study showed a satisfactory
completion of tumour resection in the breast conserving surgery. This
is clearly demonstrated by the incidence of having positive surgical
cavity random biopsies, which was 4.65% (23 out of 494 patients).
These results are better than the available data form the reviewed
literature, which showed an incidence of 9-42.85% of having residual
tumour (invasive or in-situ) in the cavity shaved biopsies. With respect
to local recurrence, we had only 7 patients (1.41%) among the total of
494 who developed a neoplastic recurrence after having breast
conserving surgery.

Systematic cavity shaves of these margins are a reliable method of
determining margin status, reducing close margins, and reducing re-
excision. Our study indicates that in a significant percentage of
random sections derived from each of the four quadrants disclose
clinically important new findings. On this basis we would recommend
the continued use of the traditional random quadrant bloc submissions
after breast conserving surgery.
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