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A B S T R A C T   

Aims: To evaluate the rate of residual tumor in re-excision specimen of patients with positive margins in ductal 
carcinoma in situ (DCIS) following breast-conservative surgery, and to identify predictive factors of residual 
tumor. 
Material and methods: We conducted a monocentric, retrospective study, from January 2010 to December 2020. 
All 103 patients who underwent re-excision for positive margins in DCIS following breast-conservative surgery 
for in situ or invasive breast carcinoma were included. Positive margins were defined as inferior to 2 mm from 
the DCIS component. Two groups were defined, depending on the presence of residual tumor or not, and were 
compared on their clinical and histopathological characteristics to identify predictive factors of residual tumor. 
Results: Residual tumor was found in re-excision specimen of 46 patients (44.7 %). The risk of residual tumor was 
increased in patients with more than 2 tumor foci (aOR: 12.4; 95 % CI: 1.2 -124.1; p = 0.032) and in those with 
extensive margin involvement (aOR: 3.2; 95 % CI: 1.3–8.2; p = 0.013). Finally, surgery performed after 2013 was 
associated with a lower risk of residual tumor (aOR: 0.23; 95 % CI: 0.09–0.058; p = 0.002). 
Conclusion: The rate of residual tumor in re-excision specimen of patients with positive margins in DCIS is high. 
Both the number of tumor foci and the extension of positive margins were identified as risk factors. Finally, the 
surgical learning curve for this procedure seems to be significantly correlated with the risk of residual tumor and 
needs to be considered.   

Introduction 

Ductal carcinoma in situ (DCIS) accounts for 85 to 90 % of all breast 
carcinoma in situ [1]. It is defined as a proliferation of ductal neoplasic 
cells confined to the involved canal, without stromal invasion [1–4]. 
Treatment is primarily based on complete surgical excision, defined by 
the achievement of at least two millimeters of healthy stroma around the 
tumor [1]. When conservative, surgery is to be complemented by 
radiotherapy. One of the challenges when managing DCIS is to not 
neglect the possibility of associated invasive carcinoma, especially when 
the DCIS lesion is extensive. In such cases, adapted adjuvant therapies 
are to be offered to the patient. 

Although efforts should be made to minimize the morbidity associ
ated with the surgical procedure, the primary objective is to achieve 

negative margins, thus minimizing the risk of residual disease. This step 
is crucial as residual tumor rate has been estimated to be around 40 % 
following positive margins [5,6]. However, due to its intraductal nature, 
DCIS is difficult to visualize macroscopically, possibly resulting in 
inadequate intra-operative assessment of the exact area to be excised 
[7]. Consequently, it has been estimated that 20 to 25 % of patients 
undergoing conservative surgical treatment for DCIS will require repeat 
surgery to achieve complete excision [8–10]. This situation has led some 
teams to consider the possibility for systematic re-excision at the end of 
the procedure [11]. 

The notion of margin status itself is complex. It has been estimated 
that approximately 3000 sections are required to accurately analyze the 
margins of a spherical lumpectomy [2,12]. Additionally, margins are 
likely to be distorted by the widespread use of monopolar energy during 
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surgery, rendering analysis even more difficult [13,14]. For all these 
reasons, the commonly accepted minimal threshold of 2 mm to define 
negative margins for DCIS remains debated. This point is well illustrated 
in the literature, with a wide range of practices reported regarding the 
threshold itself but also the management of positive margins [15,16]. 
Although the French national guidelines recommend that repeat exci
sion surgery depending on minimal margins distance should not be 
systematic and could be avoided in selected cases, the identification of 
such cases remains a genuine challenge [17]. This concern arises in the 
current context of personalized medicine, where the possibility of pre
cise adaptation of treatments to patients’ features and molecular char
acteristics emerges. Better understanding of such characteristics would 
allow for better management of DCIS heterogeneity. Furthermore, the 
panel of adjuvant therapies available brings additional arguments for 
the surgical de-escalation in the management of DCIS [2,18]. Lastly, it 
should be noted that a repeat surgery is a risk factor for delayed initi
ation of adjuvant therapy [19]. 

Although the rate of residual tumor resulting from positive margins 
is well documented, the identification of risk factors for residual tumor 
remains difficult. Finally, the literature on that topic is poor, with studies 
limited by a small number of included cases and/or methodological 
flaws. Thus, in previous observational studies, various breast carcino
logic affections were grouped together to compensate for the small 
number of inclusions, leading to very heterogeneous groups and to the 
impossibility to extract significant, relevant, and transposable results [5, 
6]. 

The aim of this study is to determine the proportion of patients with a 
residual tumor following repeat excision surgery for positive margins in 
DCIS following breast-conservative surgery. The secondary aim is to 
identify predictive factors for residual tumor in these patients. 

Methods 

Study design 

We conducted a retrospective observational study in the two gyne
cologic surgery departments of our institution. 

Population of interest 

All patients diagnosed with positive margins in DCIS following pri
mary breast-conservative surgery who underwent repeat surgery be
tween January 2010 and December 2020 were included for analysis. 
According to current guidelines, margins were considered as positive 
when inferior to two millimeters [1]. Only patients who underwent both 
procedures in our institution were included. 

Clinical data 

For each patient, the following clinical characteristics were collected 
from medical records: age, BMI, breast size, menopausal status, use of 
menopausal hormone replacement therapy, smoking status and parity. 
Precise carcinologic data were also collected: size and precise location of 
the lesion on initial breast imaging and complete histology of the tumor. 
Finally, data on surgical procedure were gathered: presence of preop
erative localization clip or wire, performance of an intraoperative im
aging, and lastly performance of a re-excision during the initial 
procedure. Although surgical techniques were left to the discretion of 
the surgeon and adapted to the tumor location and morphology of the 
patient, all excisions had the pectoral muscle as the profound limit. 

Histological data 

Data on excision specimens were collected directly from the histo
logical reports: largest dimension, volume, and precise status of the 
resection margins. The margins were either characterized as involved if 

there was no healthy tissue between the tumor and the margin, or mil
limetric if there was. Margins characteristics were collected, specifically 
the number of involved edges, the location of the positive margin on the 
resection specimen, and whether the positive margin was focal or 
extended. Margins were considered “extensively” positive when not 
“focally” positive. Grades of DCIS were systematically recorded (low, 
intermediate, or high). When more than one grade was present, only the 
highest was used. For second procedures, any tumor presence was 
considered as residual tumor, regardless of the size or of the histological 
type. 

Ethics 

The study design was approved by the Comité d’Éthique pour la 
Recherche en Obstétrique et Gynécologie (CEROG numéro #2022-GYN- 
1106) (20). It was declared to the Portail d’Accès aux Données de Santé 
de l’Assistance Publique des Hôpitaux de Marseille under the number 
PADS 21–43. All our data were collected in compliance with the Euro
pean personal data protection act. 

Statistical analysis 

Clinical, radiological, surgical, and pathological characteristics were 
summarized as categorical and continuous variables and expressed as 
numbers (%) and mean (± standard deviation) or median [25th - 75th 
percentiles] respectively. Categorical variables were compared with the 
chi2 (χ2) test, or Fisher’s test when the conditions for the χ2 test were 
not met. Differences between continuous variables were analyzed with 
Student’s t-test. A multivariate analysis (binary logistic regression) was 
then performed to identify factors associated with the risk of residual 
tumor. In all two-sided analyses; a p-value of less than 0.05 was 
considered statistically significant. Statistical analysis was performed 
with IBM SPSS Statistics 20 software. 

Results 

Population characteristics 

Of the 1785 patients who underwent surgery for breast cancer during 
the study period, 103 met the inclusion criteria and were finally 
included. Patients’ characteristics are reported in Table 1. The mean age 
was 59.1 years (SD ± 10.7). The mean size of the initial radiological 
(mammography + ultrasound) anomaly was 19.6 mm (SD ± 15.5). DCIS 
was not associated with any infiltrative contingent in 43 (41.7 %) cases. 
Residual tumor was found in 46 cases (44.7 %), of which 40 (87.0 %) 
were exclusively DCIS. For 6 (13.0 %) of these, an invasive carcinoma 
component was found after the second procedure. It was associated with 
DCIS in 4 (8.7 %) of them, and isolated in the other 2 (4.3 %). 

Overall patients’ characteristics were comparable. Only an earlier 
onset of disease was significantly more frequently associated with the 
presence of residual tumor. Thus, initial surgery was performed later in 
time for patients without residual tumor, compared to those with re
sidual tumor (p<0.01). 

DCIS characteristics 

DCIS characteristics and management are reported in Table 2. Re- 
excision during the initial surgical procedure was performed in 32 (56.1 
%) cases in the no-residual-tumor group, whereas it was performed in 
only 18 (39.1 %) patients with residual tumor (p = 0.08). The type of 
repeat surgery did not seem to have any impact on the probability of 
residual tumor, including the performance of a mastectomy. There was 
no significant difference linked to the use of a preoperative wire to 
localize the tumor, nor on the practice of surgical specimen x-ray im
aging during surgery. Two or more tumor sites on the initial excision 
specimen was significantly associated with the probability of residual 
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tumor: 1 (1.8 %) case in the no-residual-tumor group vs. 6 (13.0 %) in 
the residual tumor group (p = 0.04). 

Surgical margins characteristics 

Extensive margin involvement was associated with a higher risk of 

residual tumor, with 16 (28.1 %) cases in the no-residual-tumor group 
vs. 21 (46.7 %) in the residual tumor group (p = 0.05) (Table 2). 
Similarly, involvement of all resection margins was significantly asso
ciated with the presence of residual tumor: 4 (7.0 %) vs. 11 (23.9 %), 
respectively (p = 0.02). There was also a lower proportion of the number 
of involved margins in the no-residual-tumor group than in the other: 37 
(64.9 %) vs. 37 (80.4 %), respectively (p = 0.08). The precise location of 
the involved margin did not appear to have any significant impact on the 
outcome. Lastly, it is worth nothing that when repeat surgery was per
formed for margins between 1 and 2 mm , residual tumor was found in 
only 5 patients (11,1 %) (p = 0,36). 

Multivariate analysis 

Using multivariate analysis, the disease onset after 2013 was iden
tified as a protective factor for residual tumor: ORa: 0.23 (95 % CI: 
0.09–0.58); p<0.01 (Table 3). Factors found to be significantly and 
independently predictive of residual tumor were extensive margin 
involvement (ORa: 3.2; 95 % CI: 1.3 - 8.2; p = 0.01), and the existence of 
more than two initial tumor sites (ORa: 12.4; 95 % CI: 1.2 - 124.1; p =
0.03). 

Discussion 

Our study evaluated the risk of residual tumor following repeat 
surgery for positive DCIS margins to be less than 50 %. Factors signifi
cantly and independently predictive of this risk were the presence of 
more than two tumor foci (ORa: 12.4; 95 % CI: 1.2 - 124.1; p = 0.03) and 
diffuse positive margin involvement (ORa: 3.2; 95 % CI: 1.3 - 8.2; p =
0.01). Surprisingly, an onset of disease after 2013 was found to be 
protective for the risk of residual tumor (ORa = 0.23; 95 % CI: 0.09 - 
0.58; p<0.01). 

The rate of residual disease found in our study is consistent with the 
current literature [20,21]. The fact that we found an influence of the 
time of surgery on the risk of residual lesion is a point worth discussing. 
This finding could be explained by the improvement in surgical tech
niques, and therefore reflect the surgeons’ learning curve [22]. It should 
be noted that the same finding has also been reported in a previous study 
[23]. Although not being statistically significant, we also find important 
to emphasize the possible protective role of intraoperative systematic 
re-excision. The performance of a systematic re-excision remains 
controversial. Although possibly effective, its indications must be care
fully weighed as it could potentially render the surgical procedure 
heavier and alter the cosmetic result [11]. 

In today’s context of therapeutic de-escalation, our study brings 
valuable information for optimal management of patients with positive 
margins for DCIS. It allows us to sharpen our clinical approach and 
identify a selected population for which a repeat surgery would be 
relevant. Thus, two or more tumor locations possibly compromises the 
possibility for conservative breast surgery, as an underestimation of the 
lesion is to be feared. Additionally, a diffuse involvement of the resec
tion margin could indicate a surgical re-excision procedure. Finally, in 
accordance with current literature, the characteristics of tumor such as 
the grade, the presence or absence of an invasive component, or the 
nature of the anomaly on the initial imagery (microcalcifications or 

Table 1 
Population characteristics (n = 103).  

Characteristics n Total 
population 

Residual 
tumor 

No residual 
tumor 

p 

Age at diagnosis - 
mean ± SD 

103 59.1 ± 10.7 59.3 ± 9.8 59.0 ± 11.4 0.87 

BMI – kg/m2 - 
mean ± SD 

79 24.9 ± 4.1 24.2 ± 3.3 25.4 ± 4.6 0.21 

Parity – mean ±
SD 

78 2 ± 1.6 2.1 ± 1.6 2.0 ± 1.6 0.71 

Active smoking 73 12 (16.4) 7 (17.9) 5 (15.6) 1.00 
Menopause 93 64 (68.8) 26 (68.4) 38 (69.1) 0.95 
Year of diagnosis – 

mean [25th - 
75th 
percentiles] 

103 2014 
[2012 - 
2017] 

2013 
[2011 - 
2016] 

2015 
[2013–2017] 

0.011 

Year of onset of 
disease – mean 
[25th - 75th 
percentiles] 

101 August 
2014 
[Apr 2012- 
Nov 2016] 

August 
2013 
[June 
2011- Aug 
2015] 

June 2015 
[July 2013- 
May 
2017] 

<

0.01 

Isolated DCIS 103 43 (41.7) 19 (41.3) 24 (42.1) 0.60 
Size of radiologic 

anomaly – mm, 
mean ± SD 

86 19.6 ± 15.5 22.2 ±
18.5 

17.7 ± 12.7 0.18 

All numbers are expressed as n(%), otherwise, expression mode is specified. 
SD: standard deviation. 
BMI: body mass index. 
DCIS: ductal carcinoma in situ. 

Table 2 
Tumor and specimen histopathological characteristics.  

Characteristics Residual 
tumor 

No residual 
tumor 

p 

DCIS grade: 
– Low 
– Intermediate 
– High  

10 (22.2) 
16 (35.6) 
19 (42.2)  

10 (17.9) 
22 (39.3) 
24 (42.9)   

0.84 

Tumor size – mm, mean ± SD 34.7 ± 18.3 29.9 ± 17.8 0.19 
Specimen volume – cm3, mean ± SD 118.5 ±

134.9 
97.1 ± 78.6 0.32 

Histopathological type of invasive 
component: 

– Ductal 
– Lobular 
– Papillary 

– Mucinous  

23 (50.0) 
1 (2.2) 
2 (4.3) 
2 (4.3)  

28 (49.1) 
2 (3.5) 
0 (0) 
0 (0)   

0.28 

Vascular tumor emboli 5 (11.9) 10 (18.2) 0.40 
Number of tumor foci >2 6 (13.0) 1 (1.8) 0.04 
Margin size: 

– < 1 mm 
– 1–2 mm  

40 (88.9) 
5 (11.1)  

47 (82.5) 
10 (17.5)  

0.36 

Margins « in contact » 37 (80.4) 37 (64.9) 0.08 
Number of specimen edges with positive 

margins: 
– 1 
– 2 
– 3  

22 (47.8) 
7 (15.2) 
6 (13.0)  

34 (59.6) 
14 (24.6) 
5 (8.8)   

0.07 

All edges with positive margins 11 (23.9) 4 (7.0) 0.02 
Diffuse involvement of margin 21 (46.7) 16 (28.1) 0.05 
Performance of intra-operative re- 

excision 
18 (39.1) 32 (56.1) 0.08 

All numbers are expressed as n (%), otherwise, expression mode is specified. 
SD: standard deviation. 
DCIS: ductal carcinoma in situ. Table 3 

Multivariate analysis (binary logistic regression) of predictive factors for resid
ual tumor.  

Characteristics Adjusted Odds Ratio (95 % CI) p 

Year of onset > 2013 0.23 (0.09 – 0.58) 0.002 
Tumor foci > 2 12.4 (1.2 – 124.1) 0.032 
Diffuse involvement 3.2 (1.3 – 8.2) 0.013 
Intra-operative re-excision 0.53 (0.22 – 1.3) 0.161 

CI: confidence interval. 
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nodule) was not found to have any impact on the proportion of residual 
tumor found and should not be considered when discussing the possi
bility for re-excision in patients with DCIS with positive margins [5,23]. 

Such personalized approach is currently supported by many authors 
and recommended by the International Senologic Society [24,25]. 
French guidelines indicate that a surgical revision for margins inferior to 
2 mm should not be systematic and should rather be discussed in a 
multidisciplinary consultation meeting, depending on known risk fac
tors: young age, presence of extensive necrosis and extensive in situ 
[17]. Additionally, the limitations and difficulties of the anatomopa
thological analysis should always be kept in mind when managing these 
patients, especially before deciding repeat excision. The 
two-dimensional interpretation of a three-dimensional specimen is 
inherently problematic [26]. Many factors are known to influence the 
anatomopathological rendering, such as the delay in managing spec
imen, specimen alteration due to monopolar energy use during surgery, 
and the fixation techniques used. This leads some authors to consider 
that margins status should, at best, be interpreted as a reflection of po
tential residual tumor to better guide adjuvant therapy [27]. 

In identifying risk factors for residual tumor in re-excision specimen 
of patients with DCIS with positive margins, we believe our results to 
help define a group of patients at low risk of residual tumor. These 
findings are of genuine value in decision making algorithms. Thus, in 
case of DCIS with positive margins defined by minimal distance margins 
of less than 2 mm, the presence of less than two tumor foci and a focal 
involvement of a sole positive margin could be taken into consideration 
along with the age, the absence of extensive necrosis, or of extensive 
DCIS on specimen for not performing systematic re-excision procedure 
[17]. Finally, the experience of the surgeon who has performed the 
initial procedure should also be taken into consideration. 

To our knowledge, our study is the first French study to evaluate the 
proportion of residual tumor following repeat surgery for positive 
margins for DCIS, and to identify predictive factors associated. Although 
bringing relevant data for routine clinical practice, our results should be 
interpreted in consideration with possible limitations and bias. First, the 
small number of patients included must be considered. Although this 
study is likely to suffer from biases inherent to its retrospective nature, 
we believe this bias to be minimized by the use of an exhaustive and 
systematic data collection. Because of these possible limitations, pro
spective trials remain needed to confirm our findings, particularly in 
analyzing patients’ long-term outcomes and prognosis. 

Conclusion 

Patients should be informed of the possibility of absence of residual 
lesion when performing re-excision breast surgery for positive margins 
in DCIS territory following conservative surgical treatment. The prob
ability of residual lesion is highest in patients with two or more initial 
tumor foci and/or diffuse margin involvement. Finally, the surgeon’s 
experience and learning curve should be taken in consideration. 
Although our findings help define patients who should benefit from re- 
excision following DCIS with positive margins, prospective trial remain 
needed, particularly for analyzing patients’ long-term outcomes and 
prognosis. 
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