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Abstract 
Background: The majority of patients with breast cancer in the UK undergo breast conserving surgery (BCS). Breast 
Conserving Surgery followed by post-operative Radiotherapy has the same 10 year survival rates as mastectomy but a 
higher incidence of local recurrence. One of the factors associated with local recurrence is tumour cell presence at the 
specimen resection margin. In order to avoid this some surgeons take extra pieces of tissue from the cavity walls after 
removal of the main specimen which are known as cavity shaves (CS). However, there is no consensus on adequate radial 
margin size or the use of cavity shaves. In this study we have analysed the outcomes of patients undergoing Breast 
Conserving Surgery and the use of cavity shaves in our unit. 

Methods: All patients who underwent BCS at our unit over a three year period were included in the study. Data collected 
from the Pathology report included specimen weight, tumour size, presence of tumour at radial margins and whether 
cavity shaves had been taken. An assessment was then made on whether the cavity shave correlating to the site of tumour 
at the radial margin had been taken correctly. The patients’ outcome in terms of further surgery was also assessed. 

Results: 323 cases were included in the analysis and of these 138 had one or more CS taken at time of BCS. 88 of these 
138 had clear radial margins and 50 had involved radial margins. Surgeons correctly removed the corresponding CS to 
involved margin in 44.5% of cases. 

Conclusions: Breast surgeons are poor at using intra-operative specimen X-rays or palpation of the specimen in assessing 
whether tumour is present at the radial margin of a breast excision specimen during breast conserving surgery. The use of 
cavity shaves leads to unnecessary excision of breast tissue. 
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1 Introduction 
Most patients with breast cancer in the UK are surgically treated with breast conserving surgery (BCS) [1]. In combination 
with adjuvant radiotherapy, BCS achieves near equal survival rates to mastectomy, however the 10 year local recurrence 
rate from BCS is higher than mastectomy at between 2 and 23% [2-7]. Factors associated with local recurrence include 
positive excision margins, younger patient age, tumour size and presence of in situ disease [8-11]. Removal of breast tissue 
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containing tumour during breast conserving surgery is known as a wide local excision (WLE). The tumour should have a 
tumour-free rim of tissue surrounding it. This rim of tissue is known as the margin. In order to ensure clear margins some 
surgeons take extra pieces of tissue by shaving the walls of the cavity from which the WLE specimen has been removed 
which are termed cavity shaves (CS). These are illustrated in Figure 1. 

 

Figure 1. Representation of a Wide Local Excision (WLE) specimen with corresponding and non-corresponding cavity 
shaves 

 

Currently there is no consensus on the adequate margin for excision for invasive breast cancer. In the UK the Association 
of Breast Surgery, National Institute for Clinical Excellence (NICE) and National Health Service Breast Screening 
Programme (NHSBSP) guidelines all allow Breast units to decide their own margin size as part of a multidisciplinary 
team. There is also no national guidance on the use of cavity shaves and no published data on surgeons’ current use of 
cavity shaves. Some surgeons routinely take cavity shaves from all radial margins whilst others only take them if they have 
concerns regarding margin involvement at the time of surgery, guided by physical or intra-operative radiological 
assessment of the specimen. In this study we have analysed our use of cavity shaves after wide local excision and tried to 
gauge how good surgeons are at assessing margin involvement at the time of surgery. 

2 Methods 
A retrospective analysis was undertaken of all patients who underwent wide local excision of a primary breast cancer at 
Broomfield hospital between 01/01/2009 and 31/12/2011. Screen-detected and symptomatic patients were included; 
impalpable lesions were localised using image-guided wire placement pre-operatively. Patients who had received 
neo-adjuvant chemotherapy, and those who underwent therapeutic mammoplasty were excluded. Deep and superficial 
margin involvement did not result in further surgery, as all BCS specimens were full thickness from skin to pectoral fascia, 
though involvement of these margins may have influenced adjuvant treatment decisions. In this study we analysed the 
radial margins and whether cavity shaves (CS) were taken during the first operation. Clear margins were regarded as 
≥2mm. Involved margins were defined as <2mm or had tumour at the cut excision surface. Surgery was performed by four 
Consultant Breast Surgeons or by a trainee under their direct supervision. There was no unit policy on taking CS during the 
study period. One Surgeon took four CS in most, though not all cases. The other three Surgeons took CS after examining 
the intra-operative specimen radiograph, or if tumour was palpable close to a margin. 

Patients were identified from the Breast Unit database. Data were collected from the Hospitals Electronic Pathology 
results system and patients case notes. The specimen weight was taken from the histopathology result and is therefore the 
weight of the specimen after it had been fixed in formalin. The overall size of the tumour included both invasive and 
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non-invasive elements in continuity and the grade and histological type of the tumour was recorded. Details of any CS 
were taken and then analysed to see if the corresponding CS to involved margin could be correlated. The corresponding CS 
was the one adjacent to the margin containing tumour as illustrated in Figure 1. Patient outcomes were then evaluated. 

Statistical analysis was performed using the chi-squared test. 

Table 1. Specimen and tumour characteristics 

 
All wide local 
excisions 

Clear margins Margins involved 

No. cases 323 249 (77%) 74 (22%) 

Specimen weight 

Unknown n=97 n=76 n=21 

Average (g) 45.2g 47.6g 36.8g 

Range (g) 8-245g 6.5-245g 10-140g 

Tumour size  

Unknown n=1 n=0 n=1 

Multifocal n=19 n=5 n=14 

Average size of unifocal 
tumours (mm) 

16.7 16.9 16.3 

Range (mm) 3-100 3.5-100 4-28 

Histological type of tumour 

 n=                   % n=                     % n=                    % 

IDC 244               75.5 194                  60.1 50                  15.5 

ILC 27                  8.4 16                    5.0 11                   3.4 

DCIS 28                  8.7 18                    5.6 10                   3.1 

Mucinous 7                    2.2 6                      1.9 1                     0.3 

Tubular 6                    1.9 5                      1.5 1                     0.3 

Papillary 3                  0.93 2                      0.6 0                        0 

Cribiform 3                  0.93 3                      0.9 1                     0.3 

Medullary 2                  0.62 2                      0.6 0                        0 

Metaplastic 1                  0.62 1                      0.3 0                        0 

Neuroendocrine 1                    0.3 1                      0.3 0                        0 

Mixed IDC + ILC 1                    0.3 1                      0.3 0                        0 

Histological grade of tumour 

 n=                   % n=                     % n=                    % 

Grade 1 56                  17.3 51                   15.8 5                     1.5 

Grade 2 139                43.0 110                 34.0 29                   9.0 

Grade 3 99                  30.7 70                   21.7 30                   9.3 

Pure DCIS 28                   8.7 17                     5.3 10                   3.1 

Not graded 1                     0.3 1                       0.3 0                        0 

IDC= Invasive Ductal Carcinoma; ILC= Invasive Lobular Carcinoma; DCIS= Ductal Carcinoma in-situ.
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3 Results 
There were 354 wide local excisions (WLE) performed between 01/01/2009 and 31/12/2011 and of these 31 were 
excluded from the analysis. This was because one case had simultaneous cores during the operation which were found to 
contain DCIS, in two of the cases the results could not be found on the hospitals electronic pathology system and 28 of the 
cases had undergone neo-adjuvant chemotherapy. Therefore the number of cases analysed was 323.  

The weight of the resection specimen was recorded in 225 of the 323 cases. The average weight was 45.2g (range 8-245g). 
Tumour size was taken as the total size of continuous invasive +/- non-invasive disease. 19 of the 323 cases were 
multifocal tumours and therefore not involved in the size analysis. In one case the tumours size was not recorded. The 303 
tumours that were unifocal had an average size of 16.7mm (range 3-100mm). This data and the histological grade and type 
of the tumours can be seen in Table 1.  

249 (77.1%) of the WLE specimens had clear margins. The average weight of these specimens was 47.6g (range 6.5-245g) 
and the average tumour size was 16.9mm (range 3-100mm) in unifocal cases. Five of the 19 multifocal cases had clear 
radial margins(1.5% of the total cases). 74 cases (22.9%) had one or more involved margins. The average weight of 
specimens with involved margins was 36.8g (range10-140g) and the average tumour size was 16.3mm (range 4-28mm). 
14 of the 19 multifocal tumours (5.1% of the total cases) had involved margins. There was no difference between 
histological type and grade between cases with clear or involved margins. This data is also shown in table 1. 

3.1 Cavity shaves 
138 cases had one or more CS taken during the first operation. One CS was taken in 51 cases, two CS were taken in 44 
cases, three CS were taken in 19 cases and four CS were taken in 24 cases. Therefore a total of 292 CS were taken in 138 
patients. Of the 138 cases 88 had clear radial margins in the main specimen. There were 192 CS taken in these 88 patients. 
In 17 of the 88 cases where the radial margins were clear and CS had been taken, tumour was found in the CS. The 
outcomes of these patients are shown schematically in Figure 2. 

 

Figure 2. Outcomes of cases with clear radial margins showing whether cavity shaves (CS) have been taken 
 
The 50 cases that had one or more involved margin and CS taken were analysed in more detail to identify if the CS 
corresponding to the involved margin was taken. Of these 50 cases, 33 had one margin involved, 14 had two margins 
involved and three cases had three margins involved. There were no cases that had all four radial margins involved. 
Overall for the 50 cases there were 71 involved margins. The majority of these cases had either one or two CS taken (18 
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and 14 cases respectively). In eight cases three CS were taken and all four CS were taken in 10 cases. This gave a total of 
110 CS taken for 70 positive margins in 50 cases. Of the 110 CS shaves taken 49 (44.5%) corresponded to an involved 
margin in the main specimen and 61 (55.5%) did not. Table 2 shows the number of cavity shaves taken in cases with 
involved radial margins, the number of margins involved and whether the corresponding margins were taken. 

Table 2. Analysis of cavity shaves taken in cases with involved radial margins 

Number of 

cavity shaves 
taken 

Number of cases 

with involved 
margins 

Total number of 

margins involved 

Number of cavity shaves 

corresponding to 
involved margin taken 

Number of cavity shaves 

not corresponding to 
involved margin taken 

1 18 24 13 5 

2 14 18 11 17 

3 8 13 10 14 

4 10 15 15 25 

i. e. In 18 cases that had one cavity shave taken there were 24 involved margins. The correct cavity shave was taken for 13 of the margins, the 
incorrect cavity shave was taken for five margins and six margins did not have a corresponding cavity shave taken. 

Overall in the 50 cases with involved radial margins 49 corresponding CS were taken and 61 non-corresponding CS were 
taken out of 70 involved margins. 182 CS were taken in 88 patients with clear margins although further tumour was found 
in 17 of these CS. 11 of the non-corresponding CS also contained tumour. Therefore, a total of 215 unnecessary CS were 
taken. 

3.2 Outcomes 

3.2.1 Radial margins involved but no cavity shave taken 
There were 24 cases that had one or more radial margins involved but did not have cavity shaves taken. 23 of these went on 
to have further surgery; 15 had further WLE, five of whom had residual disease and 10 did not. Eight patients underwent 
mastectomy, of whom three had residual disease and five did not. This is illustrated in Figure 3. 

3.2.2 Radial margins involved and CS taken 
In 27 of the 50 cases that had involved margins and CS taken, the corresponding CS had been taken and was either clear or 
resulted in a new margin >2mm so no further surgery was required. In one case, although the CS corresponding to the 
involved margin was taken and clear, tumour was found in a non-corresponding CS and so the patient underwent 
mastectomy. 

Seven of the cases with involved margins that had corresponding CS shaves taken had tumour in the CS which reached the 
new margin. Three of these proceeded to further excision and three to mastectomy. One did not undergo further surgery. 

Not all corresponding CS were taken in nine cases with involved margins; four of these had a further excision and two had 
mastectomies. In six cases with involved margins non-corresponding margins were taken; three of these underwent further 
excision, one had a mastectomy and one had a therapeutic mammoplasty. These outcomes are represented schematically in 
figure 3. 

Overall, of the 74 cases with involved margins, 27 had clear CS negating the need for further surgery, 24 did not have CS 
and so required further surgery (of which 23 did have) and 23 had involved or non-corresponding CS requiring further 
surgery (of which 18 did). 
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Figure 3. Outcomes of cases with involved radial margins showing whether cavity shaves (CS) have been taken 

4 Discussion 
The 10 year local recurrence rate after wide local excision and radiotherapy is 2.5-28% [10, 12-14]. Factors that have been 
associated with an increased rate of recurrence after WLE include younger age at diagnosis, tumour size, tumour type 
(Invasive Lobular Carcinoma), extensive in situ disease, palpability, nodal status and positive excision margins [2, 8-11]. The 
aim of wide local excision is always to achieve clear surgical margins at the first operation which is why some surgeons 
choose to take cavity shaves. Re-operation rates within three months of WLE in the UK in 2008 were 20% [15]. In this study 
our re-operation rate was 12.4% as 8% of patients who required re-operation due to involved margins either chose not to 
have further surgery, it was deemed unnecessary because there was no further tissue to take, or were unfit to undergo a 
second operation. Re-excision is associated with increased risk of poor healing and poor cosmesis [16] as well as causing 
psychological distress to the patient. Re-excisions may also be a predictor of local recurrence. Although this was not 
shown in a retrospective review of 1430 WLE by Aziz et al [13], Menes et al [17] found that the need for two or more 
re-excisions increased the local recurrence rate to 13.4% compared to 5.6% after one re-excision and 3.5% after no 
re-excisions in a retrospective analysis of 459 WLE cases. 

In this study specimens with involved margins were on average smaller by weight than those with clear margins (36.8g 
versus 47.6g), although this was not statistically significant (p=0.2). Tumour size was the same in the two groups (p=0.9). 
Specimens with involved margins were more likely to contain multifocal tumours than those with clear margins (p=0.03). 

Cavity shaves were not routinely taken after WLE and although one surgeon tended to take all four CS he did not always 
do so. The other surgeons used their judgement after reviewing the specimen radiograph and palpating the resected 
specimen. To assess surgical judgement in taking CS we looked at the 114 cases that had one, two or three CS taken. 
72.6% of these had clear margins and therefore had unnecessary CS taken. In the 40 cases with involved margins the 
correct CS was taken in 85%. This would indicate that surgeons are only good at assessing which margin is involved when 
it is truly involved; however, they are more likely to overestimate margin involvement and take unnecessary CS. 
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17 patients who had clear radial margins were found to have tumour in the CS. These patients would have been left with 
residual disease in the breast if CS had not been taken. 24 patients had involved radial margins but did not have CS taken. 
8 of these had residual disease at second operation. It is unknown if taking CS would have prevented them from needing a 
second operation. Nine patients did not have all the corresponding CS taken and only one of these did not have residual 
disease at the second operation. Again, it is unknown if routinely taking all four CS could have prevented these patients 
from requiring a second operation. Six patients had non-corresponding CS taken, four of whom had no residual disease at 
second operation. These patients may have avoided a second operation if four CS had been taken. Therefore CS identified 
17 patients who would have had tumour left behind as radial margins were clear and the routine use of four CS taken 
during WLE would have had the potential to avoid further surgery in 25 cases. 

In our study the use of CS negated the requirement for re-excision in 54% of those who had positive margins and may have 
done so in a further 32.4% of cases with positive margins that did not have CS taken. Several other studies have shown the 
use of CS to decrease re-excision rates. Jacobson et al18 in a small review of 125 cases undergoing WLE and simultaneous 
CS excision found 49% had a positive resection margin but clear CS thus negating the need for a second operation. Keskek 
et al1[9] took all 4 CS after 301 WLE and in 50% of those with involved margins the CS were clear, thus a second operation 
was not required. A retrospective analysis of 126 WLE and CS by Cao et al [20] showed that CS rendered the overall 
excision complete in 59% of cases with positive margins. Huston et al [21] compared outcomes between 49 patients who 
underwent WLE only with 77 WLE with selective CS and 45 WLE with all four CS taken. The re-operation rate if no CS 
were taken was 38.7%, 32.5% if selective CS taken and reduced to 17.7% if all four CS were taken.  

In patients undergoing re-excision following positive margins or positive CS the percentage with residual disease in our 
study was 27% which is slightly lower than the rates of between 35-57.8% reported by other studies [14, 22-24]. However 8% 
of our patients with positive margins/CS did not have further surgery so it is unknown how many of these would have had 
residual disease. 

The positive CS rate in our study was 26.9%. Other studies report positive CS rates of 17.4 -50.2% [14, 18-20, 23-25]. CS 
positivity has been shown to be associated with younger age, tumour type, size and grade, extensive intraductal 
component, multifocality and axillary node status [14, 19, 20, 23]. We therefore suggest that if a surgeon is going to take 
selective CS, they should have a lower threshold for taking them in patients with these characteristics. 

We conclude from this study that Surgeons are more likely to overestimate margin involvement during breast conserving 
surgery and often do not identify the correct margin involved. However, the routine use of four cavity shaves would result 
in excess tissue removal in a higher number of patients than the number that would be aided by performing cavity shaves. 
We suggest that routine cavity shaves are not beneficial for all patients; instead surgeons should consider taking a more 
generous excision specimen in those at higher risk of involved margins. 
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