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Introduction. Breast-conserving treatment in breast cancer consists of radical removal of the
cancerous tumour combined with a satisfactory aesthetic result. This study aimed to
retrospectively analyse factors that may contribute to non-radical resections in patients
undergoing breast-conserving treatment for infiltrating breast cancer and carcinoma in situ.
Material and methods. This retrospective study analysed the medical records of 1,312
patients with stage | and Il breast cancer and patients with ductal carcinoma in situ (DCIS)
who underwent breast-conserving treatment from January 2013 to December 2022.
Results. The number of non-radical resections (R1) was 6.4% (80 cases out of 1,237). Fifty-
five (4.4%) of R1 patients were re-operated with larger margins and 25 (2%) had a
mastectomy. Analysis of factors contributing to a non-radical resection showed a significant
correlation with age, histological type, multifocality, preoperative treatment and clinically
detectable lesions.

Conclusions. The use of contrast-enhanced spectral mammography as a standard method in
surgical planning of breast cancer treatment taking into account R1 resection risk factors will

allow better selection of patients eligible for breast-conserving treatment.
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Introduction

Breast cancer is the most common malignancy and accounts for as much as 22.9% of cancer
cases in women. The peak incidence is between the ages of 50 and 69 [1, 2].

The choice of local or systemic therapy for each stage of breast cancer depends on
the clinical and pathomorphological assessment, taking into account the histological type,
the degree of malignancy of the cancer, the receptor status, the size of the primary tumour
and the status of the regional lymph nodes, the presence and extent of metastases in distant
organs. It also depends on the patient's age, menopausal status, fitness, past and coexisting
diseases, as well as preferences. The decision on the extent of surgical treatment between
breast-conserving treatment and mastectomy primarily depends on the size of the tumour
and the exclusion of multicentricity of tumour lesions [3-5]. According to Breast Cancer Unit
(BCU) recommendations in breast cancer centres, approximately 60% of patients should be
treated using breast-conserving techniques [6]. Careful planning of the type of surgical
procedure is important for treatment outcomes and translates directly into a reduction in the
incidence of local recurrence [7, 8]. In most centres, breast-conserving treatment is planned
based on digital mammography, whose sensitivity in assessing tumour size and the presence
of additional foci is not high, which may result in a non-radical resection [9, 10]. In the
authors' own practice, the imaging method on the basis of which breast-conserving
treatment was planned was contrast-enhanced spectral mammography (CESM). CESM is
based on a dual-energy technique that utilises the difference in X-ray attenuation of breast
tissue and iodine. It provides not only morphological information analogous to conventional
mammography, but also additionally allows the imaging of breast areas that show increased
contrast uptake usually associated with neoangiogenesis, similarly to breast magnetic
resonance imaging (MRI) [11].

Breast-conserving treatment aims to radically remove the cancerous tumour while
achieving a good aesthetic result [12]. According to current recommendations, a negative
margin in infiltrating breast cancer is defined as the absence of cancerous tissue in the line of
excision confirmed by postoperative histopathological examination [13]. For ductal

carcinoma in situ (DCIS), the minimum margin should not be smaller than 2 mm [14].



Material and methods

This study aimed to retrospectively analyse factors that may contribute to non-radical
resections in patients undergoing breast-conserving surgery for infiltrating breast cancer and
carcinoma in situ (DCIS).

This retrospective study analysed the medical records of 1,312 patients with stage |
and Il breast cancer and patients with DCIS who underwent breast-conserving treatment.
Patients who had preoperative diagnostics performed outside our centre were excluded from
the study. A total of 1,237 patients with primary operable cancer as well as those undergoing
preoperative systemic treatment were included in the study. The procedures were carried
out at the Department of Oncological Surgery of Prof. K. Gibinski University Clinical Centre of
the Medical University of Silesia in Katowice from January 2013 to December 2022. All
patients included in the study had preoperative diagnostic tests performed at the Hospital
Oncology Surgery Outpatient Clinic, which included: history-taking, physical examination,
imaging studies including contrast-enhanced spectral mammography (CESM) and core needle
biopsy (CNB). The procedures were performed by the same team of four surgeons with many
years of experience in breast surgery. All surgically removed lesions were marked with
threads to identify the resection margins, and the bed of the removed tumour was marked
with metal clips. For lesions not clinically detectable, an anchor was placed on the day of
surgery in the radiology department under ultrasound or mammography guidance. All
removed clinically undetectable lesions were evaluated intraoperatively with the use of
mammography to assess the presence of a tracer in the tumour and the size of the margins.
Tumour removal procedures were combined with a sentinel node procedure or with the
removal of the axillary lymphatic system, depending on the cN category. The postoperative
histopathological examination was performed at the Department of Histopathology of the
Medical University of Silesia. The preparations were assessed by 2 experienced pathologists.
The study included infiltrating carcinomas and carcinomas in situ. RO resection in infiltrating
carcinomas meant that there was no ink in the tumour margins in DCIS margins of no less
than 2 mm. The number of non-radical procedures, the number of re-operations with breast
conservation and the number of amputations were assessed. It was investigated whether
non-radical margins were dependent on age, histopathological type of cancer, grading,
biological subtype, preoperative treatment, multifocality, clinically palpable lesion or

nonpalpable lesion requiring anchorage.



Statistical analysis

Because the variables describing the characteristics under study were not measured on
guotient scales and did not meet the assumption of normality of distributions, non-
parametric statistical tests were used in the calculations. A non-parametric test of
independence was used to assess whether the counts in the study groups differed

significantly from each other. P-values <0.05 were considered statistically significant.

Results

The age distribution of the participants was not a normal distribution, with a median of
63.23 (+11.5) years (the minimum age in the sample was 29 years, the maximum 91 years).
There were 80 (6.4%) cases of R1 resection confirmed by the postoperative histopathology
report. Fifty-five (4.4%) of the 80 R1 patients were re-operated with larger margins and 25
(2%) had a mastectomy. The investigated variables that may affect the radicality of resection

are shown in table I.

Discussion

In this study, the rate of re-operation due to non-radical margins was 6.4%, far from the data
available in the literature that indicate a resection rate of 20% in invasive carcinoma of no
special type (NST) and often higher in infiltrating lobular carcinoma and DCIS [14, 16 ,17].
Such a low percentage should be explained by the considerable experience of the surgeons,
who perform more than 80 breast cancer procedures per year, and treatment planning on
the basis of CESM, whose sensitivity in determining the size of the tumour lesion and
additional tumour foci is far superior to classical digital mammography [8, 18].

The authors' analysis of the causes of R1 resection indicates a higher risk of non-
radical resection in patients under 62 years of age. The glandular-adipose structure of the
breast more common at this age may be the reason for the difficulty in identifying the extent
of the cancerous lesion. Cancers at younger ages are also characterised by greater
aggressiveness than those at later ages [19]. In the conducted analysis, the size of the
tumour lesion was not a significant factor in increasing the risk of non-radical resection.

Histopathological type was a significant factor confirming a higher risk of non-radical



resection in invasive lobular carcinoma and DCIS. This should be associated with the clinical
picture and radiological features of these lesions as confirmed by numerous studies [20-22].
The grade of malignancy (G) in our analysis was not a significant factor for the increased risk
of R1 resection; a higher risk in more aggressive G2-3 carcinomas was to be expected. This is
probably to be explained by the relatively small study group.

Data available in the literature indicate that luminal carcinoma is diagnosed more
frequently than other biological types, is associated with a lower clinical and pathological
stage of the disease and thus allows more frequent use of breast-conserving treatment [22].
In this study, the biological subtype was not a significant factor in increasing the risk of non-
radical resection. Perhaps this should also be attributed to the small size of the study group.

Multifocality in the presented analysis was associated with a higher incidence of R1
resection. Identification of additional microscopic foci of cancer is sometimes possible on the
basis of postoperative histopathology alone. The authors believed that with a CESM result in
each patient, with a very high sensitivity in detecting additional cancer foci, comparable to
that of MRI as shown in this study, non-radical procedures in these cases could be reduced
completely. However, as can be seen, this is not always possible [24].

When analysing patients who were operated on with clinically palpable lesions
compared to nonpalpable lesions requiring anchor placement, a significantly higher number
of R1 resections were observed for the former ones. Apparently, macroscopic assessment is
less accurate compared to intraoperative mammographic assessment. Furthermore, for
lesions with anchor placement when the radiologist signals during intraoperative
mammography that any of the margins appear too narrow or that there is no marker in the
tumour, there is always the possibility of expanding the margin during the same procedure
[25].

In the group of patients undergoing systemic treatment prior to surgery, non-radical
resections were observed significantly less frequently compared to patients undergoing
primary surgery. This is most likely related to the fact that the majority of postoperative
procedures were performed with anchor placement, where intraoperative radiographic
verification minimised the possibility of non-radical margins [26].

A limitation of the study was the relatively small group of patients; moreover, the
volume of the mammary glands and the technique of the procedure - oncoplastic surgery

versus tumorectomy - were not taken into account. Despite the incomplete elimination of



non-radical procedures in the analysed group, the re-operation rate of 6.4% is not high. The
use of CESM as a standard method to assess the extent of the disease seems to minimise the
number of non-radical resections and significantly alter the extent of planned surgery as

shown in the authors' previous studies [27, 28].

Conclusions
The use of contrast-enhanced spectral mammography as a standard method in surgical
planning of breast cancer treatment taking into account R1 resection risk factors will allow

better selection of patients eligible for breast-conserving treatment.
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Table I. The analysis of variables that may contribute to non-radical resection

Characteristics Total number R1 resection Resection RO Statistical
n=1,237 n=80 n=1,157 significance

age mean (yy, M + SD) 63.23 (+11.5) 62.98 (+11.5) 66.80 (+11.2) p<0.11
histopathological size mean (mm, | 5 (1, 4) 18.7 (+14.3) 21.2 (+14.4) NS
M + SD)
histopathological type of cancer: p < 0.0001

e NST 65.8% 3.6% 62.2%

* lobular 13.3% 0.4% 12.9%

*  ductolobular 7.1% 0.7% 6.4%

*  special subtype 6.3% 1.0% 5.3%

* Do 3.0% 0.8% 2.2%

e HG

0.3% 0.0% 0.3%
U LG
4.2% 0.0% 4.2%

grading: NS

e Gl 7.5% 0.6% 6.9%

* G2 74.3% 3.9% 70.4%

e G3 18.2% 0.6% 17.6%
biological subtype:

*  luminal A 40.2% 3.4% 36.8% NS

e |uminal B (HER negative)
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*  triple-negative 34.3% 1.3% 33.0%

e |uminal B (HER positive) 11.4% 0.6% 10.8%

e non-luminal (HER

positive) 12.1% 0.6% 11.5%
2.0% 0.1% 1.9%

multifocal 84.9% 6.3% 76.0% p<0.029
monofocal 18.3% 0.6% 17.1%
clinically palpable 98.7% 10.4% 88.3%
clinically impalpable (anchor) 1.3% 1.3% 0.0% p < 0.0001
treated preoperatively 26.5% 1.9% 24.6% p <0.037
not treated preoperatively 73.5% 9.8% 63.6%

yy - years; M - mean; mm - millimetres; SD -standard deviation; RO - radical resections; R1 - non-radical resections



