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Background: For Ductal Carcinoma in Situ (DCIS), recurrence is shown to be higher after skin-sparing
(SSM) versus simple (SM) mastectomy. This study aimed to compare the two groups recurrence rates,
disease-free survival (DFS), and overall (OS) survival.
Methods: We conducted a retrospective register-based cohort study of women operated with SSM
(n ¼ 338) or SM (n ¼ 238) for DCIS between 2007 and 2017. Data from the Norwegian Breast Cancer
Registry was used to estimate recurrences rates, DFS and OS.
Results: Mean age was 51 and 61 years in the SSM and SM groups, respectively. Median follow-up time
was 77 months for SSM (range: 21e152 months) vs 84 months for SM (range: 7e171 months). After five
years of follow-up, the overall recurrence rate (OR) was 2.1%; 3.9% for SSM and 0.9% for SM. After ten
years, the rates were 3.0%, 6.2% for SSM and still 0.9% for SM. DFS was after ten years 92.2%; 91.8% for
SSM, and 92.4% for SM. OS was 95.0%; 97.5% for SSM and 93.3% for SM at ten years. For SSM, involved
margins represented a significant risk for recurrence.
Conclusion: The recurrence rate was higher in the SSM versus the SM group. Whether the difference is
due to the operating procedures or underlying risk factors remains unknown. When stratifying for the
difference in age, there was no statistical difference in DFS or OS. Involved margins in the SSM group
were associated with an increased risk of recurrence.
© 2022 Elsevier Ltd, BASO ~ The Association for Cancer Surgery, and the European Society of Surgical

Oncology. All rights reserved.
1. Introduction

Ductal carcinoma in situ (DCIS) is a non-invasive lesion of malig-
nant epithelial cells within the breast. It ranges from low-grade
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lesions that are not life-threatening towidespreadhigh-grade lesions
whichmay contain invasive disease [1]. DCIS is often associatedwith
clinical and mammographic inapparent disease [2] and represents
approximately 20% of screen-detected malignancies [3,4]. The pri-
mary aim of treatment is to reduce the risk of invasive recurrence [5].
Mortality in DCIS patients is low [6,7].The standard of care involves
breast-conserving surgery with radiation therapy (RT) [5]. RT reduce
the risk of recurrence by approximately 50% [8,9]. Mastectomy is
ropean Society of Surgical Oncology. All rights reserved.
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chosen when the size of DCIS does not allow for cosmetically
acceptable breast-conserving surgery, widespread disease, gene
mutation carriers and if the woman prefers. RT is not a standard
treatment after mastectomy but can be used if surgical margins are
widely involved [5]. Whether it is required is subject to some con-
troversy [10]. Locoregional recurrenceaftermastectomy is between1
and 3% [11,12]. In simple mastectomy (SM), the entire breast is
removed with an ellipse of the overlying skin. Different surgical
methods have been introduced to improve cosmetic results and
reduce the side effects of the treatment. In skin-sparing mastectomy
(SSM), the skin coverage of the breast is preserved, enhancing the
cosmetic results of breast reconstruction. The breast is reconstructed
with tissue either from another body location or with an implant.
These operations have evolved substantially since they were intro-
duced in the late 90thies. Preservation of the nipple in nipple-sparing
mastectomies andpre-pectoral insteadof sub-pectoral positioning of
the implant are examples. Immediate breast reconstructions signifi-
cantlybenefit patients' qualityof life [13,14]. Therehasbeenaconcern
that resecting less skin compromises themastectomy's completeness
with 1.5e5.9% local recurrence rates reported [15e20]. However,
studies with small sample sizes and a lack of data challenge efforts to
quantify the difference in risk. To increase the knowledge gap, we
took advantage of the data collected in the Norwegian Breast Cancer
Registry which includes data related to potential confounders and
conducted a study that aimed to compare recurrence rates, disease
free- and overall survival among women diagnosed with DCIS and
treated with SSM versus SM in Norway.

2. Material and methods

The study was approved by the Regional Committee for medical
and health research ethics in Norway (approval number 11134) and
received an exemption for informed consent. It has been manda-
tory by law since 1953 to report all cancer cases to the Cancer
Registry of Norway (CRN), ensuring complete data capture of all
cancer diagnoses [21]. Norwegian clinical departments register in
the CRN's electronic reporting service. The Norwegian Breast Can-
cer Registry (NBCR) gained national status in 2013. Data on histo-
pathologic characteristics of the tumors are reported from
pathology departments. Since 1997, the CRN has retrospectively
retrieved data from all Norwegian radiotherapy centers. In this
study, we received data on age, detection mode (screen-detected,
symptomatic, private institute, high risk, and other), surgical
treatment, histopathology, radiotherapy, recurrence status, and
death from the CRN. All individuals in Norway are assigned a
unique personal identification number at the time of birth or
immigration. This number was used to link data across databases
and provide complete information for the individuals.

2.1. Variables

This is a retrospective study of women diagnosed with DCIS in
Norway from 2007 to 2017. We received pathology data of 4288
women diagnosed with DCIS during the study period. 1031 un-
derwent mastectomy and constitute the study population. We
excluded data on 32 women with previous breast cancer and 473
without information on surgical procedures, leaving 576 women in
the study sample (Fig. 1).

NBCR is designed with nine clinical reporting modules. A
separate notification is submitted for every event during diagnosis,
treatment, and follow-up. The modules are used for primary breast
cancer treatment, local and regional relapses, and metastatic dis-
ease. If breast-conserving surgery was performed before mastec-
tomy, mastectomy was used as the surgical treatment. There was
incomplete information about the nipple and areola complex
576
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preservation, and women with reconstruction were categorized
into one group, SSM. All patients in the SSM group underwent
primary implant-based breast reconstruction in one or two stages.
Immediate autologous breast reconstruction is not performed in
Norway. The women were categorized into groups by detection
mode, age, and the DCIS according to size reported by the pathol-
ogists in the pathology reports. Van Nuys' system was used for
grading [22]. If a patient had undergone several operations, the
total DCIS diameter was defined as the sum of DCIS diameters and
histological grade as the maximum value across all surgery. We
received information about the closest resection margins between
DCIS, the chest wall (back), and the specimen's sides. An involved
surgical margin was defined as < 2 mm at the sides and 0 mm
against the chest wall. The margins at final surgery were used in
patients with several surgeries. The margins were reported ac-
cording to side, back, and any (back or side or both).

2.2. Recurrence and time to follow-up

Follow-up time for recurrence and death was defined as the
time from the final surgical procedure until the data extraction
from the registry in May 2021. Recurrence of disease was retrieved
from the database with information on time (month and year),
histopathology, and location. The recurrence was categorized as
local recurrence (LR), locoregional recurrence (LRR), nodal recur-
rence (NR) and distant recurrence (DR). Local recurrence could be
DCIS or breast cancer. Patients with no pathological or clinical in-
formation about recurrence in the registry at the time of extraction
of data were classified as recurrence-free.

2.3. Statistical analysis

The data were analysed using Stata version 17.0 and R version
4.1.2. The Student's t-test with 5% significance level was used to
compare the values of continuous variables between the SM and
SSM groups. For categorical variables, Pearson's chi-squared test
was used. Overall survival (OS) was defined as the time from final
primary surgery until death, while disease-free survival (DFS) was
defined as the time to either LR/LRR/NR/DR or death, whichever
comes first until data extraction from the registry. Inverse proba-
bility weighting (IPW) was performed for the variable “Age”. The
resulting weights were used to perform weighted Kaplan Meier
plots with OS and DFS as separate outcomes. The log-rank test was
used to compare the survival of the two groups. Univariate Cox
regression was used to identify risk factors within the SSM group.

The study has used data from the Cancer Registry of Norway
(CRN). The interpretation and reporting of these data are the sole
responsibility of the authors, and no endorsement by the Cancer
Registry of Norway is intended nor should be inferred.

3. Results

A total of 338 (58.7%) women had an SM and 238 (41.3%) SSM.
They were operated at 21 different hospitals and the number of
operations at each hospital varied between 2 and 164. We found
254 (44.1%) to be screen-detected,184 (31.7%) symptomatically, and
the rest, 16.1%, in other categories or missing (Fig. 1). The mean age
was 51 years in the SSM group and 61 years in the SM group
(p < 0.001). The mean total DCIS diameter in the SSM group was
45 mm and 39 mm for those operated with SM (p ¼ 0.017). There
was involved side margins in 22.3% in the SSM group compared to
9.4% in the SM group (p < 0.001). No differences were noted be-
tween histologic grade (p ¼ 0.262) and involved back margins in
the two groups (4.7% vs 3.0% p ¼ 0.331). Postoperative radiation
therapy was delivered to 9.2% (22/238) of the women in the SSM
 Health and Social Security de ClinicalKey.es por Elsevier en marzo 20, 
ación. Copyright ©2023. Elsevier Inc. Todos los derechos reservados.



Fig. 1. Flowchart of the study population.
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group and 3.3% (11/338 in the SM group (p ¼ 0.002) (Table 1). RT
was delivered to 21% (7/33) of the women with free margins and
26% (22/83) of those with involved margins.

The proportion of women operated with SMM was 50% in 2016,
while none received such treatment in 2007 (Fig. 2). Follow-up
time was shorter in the SSM group, with a median follow-up
time of 77 months (range: 21e152 months) compared to 84
months (range: 7e171 months) in the SM group.

During the 10-year analysis period,15women recurred,12 in the
SSM group and 3 in the SM group (Table 2). In the SSM group, 4
women had involved side margins, and 2 involved back margins
after primary surgery. One woman who was radiated after primary
surgery due to involved margins recurred. In the SM group, 1
woman had an involved side margin, and one had an involved back
margin; nonewere radiated. We foundmost of the recurrence to be
local; 10 were LR, 4 LRR and 1 NR. Only 1 woman presented with
distant metastasis. The median time from operation to the first
recurrencewas 30months (range 11e86months), 32 months in the
SSM group (range 21e86 months) and 15 months in the SM group
(range 11e34 months). After LRR, one woman experienced DM
after 12 months. Half of the recurrences were infiltrating
carcinomas.

Using univariate Cox regression in the SSM group, lack of free
resection margins were the only significant risk factor for
577
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recurrence (Table 3). A direct statistical evaluation of the difference
in recurrence between hospitals was prohibited by the small
number of operations at some hospitals and few events.

Kaplan-Meier analysis demonstrated that the overall recurrence
rate for all patients in the dataset was 2.1% after five years and 3.0%
after ten years; 3.9% in the SSM group after five years compared to
0.9% in the SM group. Ten-year recurrence rate was 6.2% in the SSM
group and 0.9% (identical to 5 years) in the SM group. A direct
statistical evaluation of the difference in overall recurrence be-
tween the two groups was prohibited by the competing risk rela-
tion of death and recurrence, combined with the small number of
recurrent events.

In total, 36 patients died during follow-up: 5 in the SSM group
and 31 in the SM group. Most of them (31/36) died of other diseases
than breast cancer. Disease-free survival in the entire population
after five years was 93.9%; 94.0% in the SSM group and 93.8% in the
SM group. At ten years, DFS in the entire population was 92.2%;
91.8% in the SSM group and 92.4% in the SM group (Fig. 3b). The
overall survival in the entire population at five years was 95.0%;
97.5% in the SSM group and 93.3% in the SM group. At ten years, the
OS in the entire population was 95,0%; 97,5% in the SSM group and
93,3% in the SM group (Fig. 3d). There was no statistically significant
difference in DFS or OS between the two groups when adjusting for
patient age with inverse probability weighting (Fig. 3a and c).
 Health and Social Security de ClinicalKey.es por Elsevier en marzo 20, 
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Table 1
Descriptive characteristics of women diagnosed with DCIS operated with mastectomy or skin-sparing mastectomy in Norway 2007 to 2017.

Information on surgery available Skin-sparing mastectomy Simple mastectomy p-value

(n) (%) (n) (%) (n) (%)

DCIS cases 576 238 41,3% 338 58,7%
Recurrence 15 12 3
Age
<40 years 37 6,4% 30 81,1% 7 18,9%
40e49 years 111 19,3% 63 56,8% 48 43,2%
50e59 years 202 35,1% 103 51,0% 99 49,0%
60e69 years 155 26,9% 41 26,5% 114 73,6%
70e79 years 59 10,2% 1 1,7% 58 98,3%
>80 years 12 2,1% 12 100,0%
Mean 56 51 61 p < 0,001a

DCIS diameter
�10 mm 45 7,8% 24 53,3% 21 46,7%
11e20 mm 67 11,6% 29 43,3% 38 56,7%
21e30 mm 84 14,6% 22 26,2% 62 73,8%
31e40 mm 71 12,3% 20 28,2% 51 71,8%
41e50 mm 66 11,5% 33 50,0% 33 50,0%
51e60 mm 46 8,0% 14 30,4% 32 69,6%
61e70 mm 50 8,6% 31 62,0% 19 38,0%
71e80 mm 39 6,8% 18 61,1% 21 53,6%
81e90 mm 18 3,1% 11 55,0% 7 38,9%
91e100 mm 14 2,4% 6 42,9% 8 57,1%
>100 mm 20 3,5% 11 55,0% 9 45,0%

Information not available 56 9,7% 19 33,9% 37 66,1%
Mean 41 45 39 p ¼ 0,017a

van Nuys' grade
1 52 9,0% 26 50,0% 26 50,0%
2 50 8,7% 17 34,0% 33 66,0%
3 448 77,8% 189 42,2% 259 57,8%
Missing 26 4,5% 6 23,1% 20 76,9%
Percentage grade 3c 81,5% 81,4% p ¼ 0.262b

Resection margin -side
Free 402 69,8% 160 39,8% 242 60,2%
Involved (<2 mm) 71 12,3% 46 64,8% 25 35,2%
Missing 103 17,9% 32 31,1% 71 68,9%
Percentage involvedc 22,3% 9,4% p < 0,001b

Resection margin -back
Free 490 85,1% 203 41,3% 287 58,6%
Involved (<2 mm) 19 3,3% 10 52,6% 9 47,4%
Missing 67 11,6% 25 37,3% 42 62,7%
Percentage involvedc 4,7% 3,0% p ¼ 0,331b

Resection margin e any
Free 395 68,6% 158 66,4% 237 70,1%
Involved (<2 mm) 83 14,4% 52 21,8% 31 9,2%
Missing 98 17,0% 28 11,8% 70 20,7%
Percentage involvedc 24,8% 11,6% p < 0,001b

Radiation therapy within 1 year after mastetcomy
No 543 94,3% 216 90,8% 327 96,7%
Yes 33 22 9,2% 11 3,3%
Missing 0 0 0
Percentage radiationc 9,2% 3,3% p ¼ 0.002b

a Student's t-test.
b Chi-square test.
c Missing data excluded.
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4. Discussion

4.1. Main findings

Locoregional recurrence after mastectomy has historically been
as low as 1e3% [11,12]. In the present study, 10-years overall
recurrence was 3,0%, which is in line with previous studies. The
recurrence rate was higher in the SSM than in the SM group.
However, age is an important confounder, as it affects the treat-
ment choice and the risk of death. When stratifying for the differ-
ence in age between the two groups, no statistical difference in DFS
or OS was observed. Whether the higher recurrence rate among
womenwho underwent SSM is due to the operating procedures or
underlying risk factors remains unknown. SSM is a complex
578
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procedure that the elderly might not prefer. Thus, the difference in
age between the two groups will probably never be balanced. We
observed that lack of free resection margin in the SSM group was
correlated with an increased risk of recurrence.

4.2. Mastectomy completeness

Chest wall recurrence following mastectomy for DCIS is either
from the development of new cancer in residual tissue or incom-
plete excision of primary DCIS. A complete mastectomy is therefore
essential. To remove all breast tissue and concomitantly achieve a
low complication rate and good cosmetic outcomes in SSM is a
challenge which needs good surgical technique and experience.
The surgeons are often reluctant to perform radical removal of
 Health and Social Security de ClinicalKey.es por Elsevier en marzo 20, 
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Table 2
Time to and characteristics of the recurrences in the skin-sparing mastectomy and simple mastectomy group.

Skin-sparing Simple mastectomy Total

Mastectomy

(n) (n) (n)

12 3 15
Median time (months) to recurrence 32(21e86) 15(11e34) 30(11e86)

Characteristics of the primary lesion
Median Size(mm) 65(12e100) 60(45e60)
van Nuys' grade
Grade1 2 0 2
Grade2 0 0 0
Grade3 10 3 13

Involved Resection margin
Side 4 1 5
Back 2 1 3
Any 6 2 8

Radiation therapy 1 0 1
Recurrence
Localisation
local recurrence (LR) 9 1 10
Locoregional recurrence (LRR) 2 2 4
Nodal recurrence (NR) 1 0 1
Distant metastasis (DM) 1 0 1

Surgery 12 3 15
Surgical excision 12 3 15
Axillary dissection 4 2 6
Sentinel Node 3 0 3
No ax surgery 5 1 6

Infiltrating carcinomas 6 2
Size median (mm) 14 (5e25) 7þ3
Grade1 0 NA
Grade2 3 NA 3
Grade3 3 NA 3
Er/Her2 NA NA
Ki-67 45 (26e80) 62 þ 18

DCIS 6 1 7

Fig. 2. Number of skin-sparing mastectomy (SSM) and simple mastectomy (SM) per year and age group by DCIS size.
2a. Increased frequencies of Skin-sparing mastectomies(SSM) in the study period, more than half of the mastectomy patients are operated with SSM in 2016.
2b. Imbalanced study population. Young patients are operated with skin-sparing mastectomy, the elderly simple mastectomy (SM).
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breast tissue due to fear of complications like skin flap necrosis
[23]. The breast parenchyma needs to be dissected from the
covering skin at the level of the superficial fascia. Identifying this
border can be difficult [24]. A few reports have indicated various
amounts of residual breast tissue after SSM with a tendency to
leave more at the anterior border to preserve native-skin viability
[25,26]. Although the resection is performed at the superficial
579
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fascia, there might be irregular extensions into the subcutaneous
tissue [24]. Torresan and colleagues evaluated residual glandular
tissue after SSM, and 59,5% contained residual tissue [27] .Cao et al.
reported 20% residual carcinoma in an additional biopsy over tu-
mor [28]. This is in line with our findings of higher recurrence rates
in SSM compared to SM. However, all forms of mastectomies may
leave residual breast tissue. Barton et al. reported residual
 Health and Social Security de ClinicalKey.es por Elsevier en marzo 20, 
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Table 3
Univariate analysis of risk factors for recurrence, SSM patients (n ¼ 238).

HR 95% CI P-value

Age 0,97 (0.92e1.03) 0,32
DCIS diameter 1,01 (1.00e1.03) 0,18
Number of surgeries 1,15 (0.49e2.74) 0,73
No free margin (side) 4,19 (1.03e16.98) 0,05
No free margin (back) 5,33 (1.13e25.12) 0,03
No free margin (any) 5,37 (1.51e19.18) 0,01
Radiation therapy 0,91 (0.12e7.08) 0,93

HR: Hazard ratio, CI: confidence interval, p-value: From Cox proportional hazard
regression analysis. An involved surgical margin was defined as < 2 mm between
DCIS and the resection margin at the sides and 0 mm against the chest wall (back).
Involved margin any was defined as either involved margin back or side. Lack of free
resection margins was the only significant risk factor for recurrence.
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glandular tissue in 21% of radical mastectomies [29]. Thus, this
cannot be the only explanation for the difference in the rate of local
recurrence.

The amount of residual glandular tissue may also vary between
different reconstructive approaches. In a nipple-sparing mastec-
tomy, DCIS may be present as skip lesions [30], leaving the base of
the nipple free of DCIS but with a skip lesion in the ducts in the
nipple core. This might be considered when planning surgical
procedures in women with widespread disease.
4.3. Resection margins and radiation therapy

A recent systematic review has demonstrated a 2-3-fold
increased risk for LR with involved pathological margins after
mastectomy, irrespective of post-mastectomy radiotherapy [31].
The results are in line with our findings with higher recurrences
rates in the SSM group with a higher rate of involved margins and
was a separate risk factor in the univariate regression analysis
within SSM patients (Table 3). Challenging dissection in SSMmight
contribute to the high rate of involved margins in the SSM group.
SSM patients might benefit from better preoperative planning and
Fig. 3. aed: Overall survival and disease-free survival with and without weighting in the s
SSM Skin-sparing mastectomies SM Simple Mastectomy. Weighted and unweighted Kaplan-Meye
92.4% in the SM group (Fig. 3b). The overall survival in the entire population at five years was 9
population was 95.0%; 97.5% in the SSM group and 93.3% in the SM group (Fig. 3d). There was no
with inverse probability weighting (Fig. 3a and c).
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detailed information on resection margins by the pathologists to
make a sound decision on the need for re-excision.

Studies on RT in patients operated with mastectomy in DCIS
include few patients and are all retrospective [32,33]. Resection
margin status is shown to be one of the most significant factors for
recurrence in DCIS patients treated with breast-conserving surgery
[33]. One could postulate that women treated with mastectomy
with involved margins might benefit from RT. Post-mastectomy RT
is not a standard treatment in Norway, but can be used if surgical
margins are widely involved [5]. In the present study the applica-
tion of RT seems to have been limited to an individualised risk.
Drawing a conclusion on these small numbers with inconsequent
clinical practice is impossible.

4.4. Age, grade, tumor size, and receptor status

The risk of local recurrence is also associated with factors like
age, receptor status and Van Nuys grade. Adjuvant hormonal
therapy also has an impact. In the present study, young women
were more often operated with SSM. In the univariate Cox regres-
sion in the SSM group using age as a continuous covariate, there
was no increased risk of local recurrence for younger patients
(p ¼ 0.317). Results of studies on age as an independent prognostic
factor for recurrence diverge. Our results are in line with previous
studies that found no statistically significant difference in the LR
rate according to age [34,35]. Conversely, a recent metanalysis
identified premenopausal ages and high histologic grade as a sig-
nificant prognostic factor of invasive breast cancer recurrence [36].
In the present study, 13/15 womenwith recurrence were diagnosed
with DCIS grade 3, and 50% of the recurrences were breast cancer.
Our results are thus in line with the result of the recently published
meta-analysis.

Norwegian guidelines do not recommend adjuvant therapy in
patients treated for DCIS [5], and the Norwegian pathology reports
do not ruinously include information about hormone receptor sta-
tus or Her-2 status. Several large trials have investigated the role of
adjuvant endocrine therapy in DCIS with significant reductions in
kin-sparing and the simple mastectomy groups
r plots. At ten years, the DFS in the entire population was 92.2%; 91.8% in the SSM group and
5.0%; 97.5% in the SSM group and 93.3% in the SM group. At ten years, the OS in the entire
significant difference in DFS or OS between the two groups when adjusting for patient age

f Health and Social Security de ClinicalKey.es por Elsevier en marzo 20, 
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ipsilateral recurrence and contralateral events in ER-positive disease
[37,38]. Further, extensive DCIS has the potential to be under-
diagnosed by pathologists. It might have foci with infiltrating dis-
ease [39]. At diagnosis, the risk of lymph node invasion in pure DCIS
is less than 1% [38]. In the present study, one patient presented with
isolated nodal recurrence and one with distant metastasis without
local or local-regional recurrence. Both patients had extensive DCIS
at primary surgery (80 mm and 90 mm). This suggests that
aggressive tumor biology with microinvasion might be the expla-
nation. Adjuvant therapy can be beneficial for some DCIS patients.
Hormone receptor- and HER2 status would then be needed.

4.5. Follow-up time

The overall follow-up time was a median of 81 months (range:
7e171 months). The median time to recurrence was 30 months
(range: 11e86 months). Several studies support the concept that
DCIS is a long-term risk factor that will bias studies with short-term
follow-up. For women treated with breast-conserving surgery, the
rate almost doubles between 60 and 180 months [40]. This in-
dicates that event rates do not drop or stabilise with time. This
might be taken into consideration planning follow-up in DCIS
patients.

4.6. Strengths and limitations

Our study was based on registry data, representing strengths
and limitations: The completeness of data in NBCR is low. 473 pa-
tients had no information on the surgical procedure. Clinical
follow-up data is scarce and based on extraction dates from the
registry. However, the estimations are based on highly accurate
pathology data. Other limitations are related to the retrospective
study design and very few recurrences, which limit our ability to
acquire substantial evidence on the risk factors. Finally, we have no
information about the preservation of the nipple and secondary
reconstructions, which both might influence skin excision in the
SSM group.

5. Conclusions

We found a higher risk of recurrence in SSM versus SM group,
and close or involved margins were correlated with an increased
risk of recurrence in the SSM group. However, agewas an important
confounder meaning that it affects both the treatment and dead.
When stratifying for the difference in age between the two groups,
there was no statistical difference in DFS or OS. SSM should be
preferred instead of mastectomy for patients eligible for this kind of
surgery.
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