
Abstract. Background/Aim: A retrospective analysis of 388
patients with pure ductal carcinoma in situ (DCIS) was
performed in order to test the correlation of clearance
margin of resection and other host-, tumor- and treatment-
related factors with ipsilateral breast tumor recurrence
(IBTR). Materials and Methods: The pathological analysis
was performed according to a standardized protocol:
positive margins had DCIS at the inked margin; close
margins had tumor between 0.1 to 0.9 mm, or 1 to 1.9 mm,
and negative margins were ≥2 mm. Results: At a median
follow-up of 90 months there were 26 IBTR (10 invasive and
16 DCIS). Both in univariate and multivariate analysis a
significant difference was observed in IBTR by comparing
positive versus close/negative margins of excision (p=0.05)
and the number of re-operations (p=0.000). Moreover, the
actuarial IBTR rates were significantly different in patients
with a positive compared to close/negative margins (log-rank
test, p=0.042) while the stratification by the margin width
(0.1-0.9 mm; 1.0-1.9 mm; ≥2 mm) was not significant (log-
rank test, p=0.243). Conclusion: The policy of “no ink on
the tumor” can be translated from invasive to DCIS, because
the actuarial IBTR rates were significantly different only in
patients with a positive, compared to close/negative margins.

In the last decades, the incidence of ductal carcinoma in situ
(DCIS) of the breast has greatly increased thanks to the
widespread use of screening mammography, accounting for
approximately 15-25% of newly-diagnosed breast cancers
(1-2). Its biological nature coupled with the virtual absence

of regional and systemic metastases allows to achieve high

specific survival rates from 98% up to 100% with either
mastectomy or breast-conserving surgery (BCS), that is
lumpectomy followed by radiation therapy (RT) (3).

The primary aim of surgery is to prevent local recurrence
by achieving a clear margin of resection; in this peculiar
clinical setting, however, the aim of radical excision should
be carefully counterbalanced by the cosmetic results that
might be challenged by repeated re-excision. As a matter of
fact, the extent of the excision margin is an ongoing topic of
debate; while a negative margin may be more than enough
for invasive breast cancer, according to the policy that
defines “no ink on the tumor”, the extent of excision is much
less defined in DCIS (4). Recent clinical studies would
suggest that an excision margin of 1 to 2 mm is not
associated with an increased rate of recurrence as compared
to a margin of more than 2 mm, while some others suggest
a margin of at least 2 mm (5, 6). Moreover, clinical,
biological and therapeutic variables, such as young age,
necrosis, nuclear grade, and post-operative RT regimen may
be related to the rate of local recurrence (7-9).

Given these controversies and the paucity of data regarding
the safe distance of the nearest margin of excision in pure
DCIS, a retrospective analysis of patients undergoing surgery
for DCIS in a large single center was performed in order to
assess the association of margin widths of <1 mm, 1 to 2 mm,
and >2 mm with ipsilateral breast tumor recurrence (IBTR)
considering also the potential role of host-, tumor- and
treatment-related factors.

Materials and Methods 
From 2000 to 2016, 388 patients diagnosed with DCIS without any
histologic evidence of microinvasion who underwent BCS with or
without post-operative RT at the Breast Unit of “Ospedale
Policlinico San Martino” in Genoa were selected. A preoperative
core biopsy was performed for histologic diagnosis of DCIS;
moreover, imaging examinations were obtained to define the site
and extent of disease as well as for the preoperative localization of
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DCIS. The aim of the operation was an en bloc excision of the
DCIS area with a 1 cm macroscopic margin. The operative
specimen was oriented both with clips for the post-operative
radiography that was systematically performed in order to confirm
complete removal of the imaging abnormality, and with sutures for
the pathologic examination. Where appropriate, further tissue was
removed from margins considered clinically or radiographically to
be involved. The surgical procedure was completed with the
clipping of the primary tumor site.

The pathologic analysis was always performed according to a
standardized protocol including: inking, slicing at regular interval
(3 mm), and paraffin embedding of the whole specimen; the radial
margin width and the amount of disease approaching the margin
(focal/minimal or extensive/multiple foci margin involvement) were
described. Surgical margins were considered to be involved if there
was DCIS present at the inked margin; close (although negative)
margins were considered to have tumor cells between 0.1 to 
0.9 mm, or 1 to 1.9 mm, and negative margins were ≥2 mm. Only
patients with positive margins underwent re-excision unless it had
been already performed during the primary operation; if there was
no residual disease at the time of re-excision, the margin was
considered to be negative. Post-operative whole breast radiation
(WBR) was given in 255 patients with standard scheme (50 Gy over
25 fractions in 5 weeks) or with a hypofractionated
radiobiologically equivalent schedule. In both the schemes, high risk
patients (G3, hormone receptor negative, close or focally positive
margins) had a boost dose to the primary tumor site identified by
the clips positioned by the surgeon. Other 110 patients did not
undergo post-operative WBR due to patient’s refusal, advanced age,
well differentiated DCIS, or serious co-morbidity factors. Moreover,
47 patients with hormone-receptor positive DCIS and associated
risk factors such as size >2 cm, high grade, and young age 
(<50-year-old women) had adjuvant endocrine therapy (letrozole 
2.5 mg/day or tamoxifen 20 mg/day) for 5 years.

Clinical and pathologic features of DCIS were collected, such as:
age at diagnosis, imaging pattern, DICS subtype, grading, histologic
size, width of excision margins, hormonal receptor status, post-
operative radiotherapy, number of operations, and type of histologic
recurrence (in situ or invasive). Local recurrences were always treated
by means of skin-sparing or nipple-sparing mastectomy. Each patient
underwent annual clinical and imaging (mammography, sonography,
breast magnetic resonance, etc.) follow-up for at least five years.

Statistical methods. Univariate analysis was used to correlate
clinical and pathologic factors in patients with or without IBTR by
means of Fisher’s exact test. A Cox proportional hazard regression
model was used to assess the independent significance of variables.
The time to events was measured from the date of primary surgery.
The univariate analysis of the recurrence and survival outcomes was
performed using the Kaplan–Meier estimation method and log rank
test (10, 11).

Results

Overall, 388 patients with pure DCIS were included in the
present analysis; the median age was 61 years, with an age
range of 36 to 94 years. Eighteen patients had a positive
radial margin at the primary operation, with negative re-
excision margins; 46 and 14 patients had close margins of

0.1 to 0.9 mm and 1 to 1.9 mm, respectively; 310 patients
had negative margins (≥2 mm). There were 26 IBTR, 10
(38.5%) were invasive and the remaining 16 (61.5%) were
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Table I. Clinical, pathologic, and treatment-related variables according
to IBTR (Univariate analysis, Fisher’s exact Test).

                                                                           IBTR

                                                               No                   Yes

                                                         N.         %         N.       %    Fisher’s 
                                                                                                        Exact 
                                                                                                       Test (p)

Age at operation                                                                              0.392
  33-49 years                                   87      89.6      10       10.4      
  50-58 years                                   91      93.8        6         6.2      
  59-68 years                                   94      96.9        3         3.1      
  69-91 years                                   90      92.7        7         7.3      
Mammographic pattern                                                                   0.920
Microcalcificazions                       217      93.1       16         6.9      
Mass                                                 87       93.5        6         6.5      
Microcalcifications + Mass            36      94.7        2         5.3      
Others                                                5    100.0        0         0.0      
Unknown                                         17      88.5         2       11.5      
DCIS subtype                                                                                  0.119
  Din 1 C                                         49      92.4        4         7.6      
  Din 2                                           182      93.3      13         6.7      
  Din 3                                           121      95.2        6         4.8      
Unknown                                         10      76.9        3       23.1      
Grading                                                                                            0.425
  1                                                    62      93.9        4         6.1      
  2                                                  188      93.5      13         6.5      
  3                                                   112       92.5         9         7.5      
Histologic size                                                                                 0.653
  <2 cm                                          245      93.8      16         6.2      
  2.1-5 cm                                      103       92.8        8         7.2      
  >5 cm                                            14      87.5        2       12.5      
Clearance margin                                           
  Positive                                         14      77.7        4       22.3    0.05
  Close/Negative (0.1-0.9 mm)      45      97.8        1         2.2      
  Close/Negative (1.0-1.9 mm)      14     100.0        0         0.0      
  Negative (≥2 mm)                      289      93.2      21         6.8      
ER status                                                                                          1.000
  Positive (>10%)                         210      93.3      15         6.7      
  Negative (<10%)                        152      93.2      11         6.8      
PgR status                                                                                        0.842
  Positive (>10%)                         186      93.0      14         7.0      
  Negative (<10%)                        176       93.6      12         6.4      
Endocrine therapy                                                                           1.000
  No                                                305       93.0       23         7.0      
  Tamoxifene                                   45       93.8        3         6.2      
  Letrozole                                        9     100.0        0         0.0      
No. of operations                                                                            0.000
  1                                                   276       97.1        8         2.9      
  2 or more                                      86      82.7      18       17.3      
Post-operative WBR                                                                       0.826
  No                                               103      93.6        7         6.4      
  Yes                                              236      92.5      19         7.5      
  Unknown                                      23    100.0        0         0.0      

IBTR: Ipsilateral breast tumor recurrence; ER: estrogen receptor; PgR:
progesteron receptor.



non-invasive; IBTR occurred in 4 out of 18 patients (22.2%)
with initially positive margins of excision; in one out of 46
patients (2.1%) with close margins (0.1-0.9 mm); no IBTR
occurred in 14 patients with close margins (1-1.9 mm), and
21 IBTR were reported in 310 patients (6.7%) with negative
margins (>2 mm). The association between IBTR and the
clinical, pathological, and treatment variables are reported in
Table I. In univariate analysis there was a significant

difference in IBTR by comparing positive versus
close/negative margins of excision (p=0.05) and the number
of re-operations (p=0.000). On multivariate analysis, after
controlling for age, mammographic findings, DCIS subtype,
size, grading, hormone receptor status, endocrine therapy,
and post-operative WBR, both the margin status (p=0.002)
and the number of re-operations (p<0.001) were significantly
associated with IBTR (Table II).
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Table II. Multivariate analysis (Cox regression analysis).

                                                                 Recurrence (N)          Patients (N)          Hazard Ratio         Confidence Interval 95%          Log-rank test (p)

Age at operation                                                                                                                                                                                                  0.162
   33-49 years                                                   10                                97                         1.00                                  Ref.                                     
   50-58 years                                                     6                                97                         0.21                             0.04-0.99                                 
   59-68 years                                                     3                                97                         0.22                             0.04-1.28                                 
   69-91 years                                                     7                                97                         0.69                             0.18-2.63                                 
Mammographic pattern                                                                                                                                                                                       1.000
   Microcalcifications                                      16                              233                         1.00                                  Ref.                                     
   Masss                                                              6                                93                         0.38                             0.10-1.47                                 
   Microcalcifications + Mass                           2                                38                         0.31                             0.05-1.97                                 
   Others                                                             0                                  5                         0.00                                     -                                        
   ND                                                                  2                                19                         4.18                            0.37-47.20                                
DCIS subtype                                                                                                                                                                                                       0.082
   Din 1 C                                                           4                                53                         1.00                                  Ref.                                     
   Din 2                                                             13                              195                         8.38                           0.64-110.23                               
   Din 3                                                               6                              127                         2.36                            0.17-33.57                                
   Unknown                                                        3                                13                       26.79                           1.40-512.73                               
Grading                                                                                                                                                                                                                 0.178
   1                                                                      4                                66                         1.00                                  Ref.                                     
   2                                                                    13                              201                         1.08                             0.88-1.67                                 
   3                                                                      9                              121                         1.25                             1.02-3.92                                 
Histologic size                                                                                                                                                                                                     0.217
   <2 cm                                                            16                              261                         1.00                                  Ref.                                     
   2.1-5 cm                                                         8                              111                         1.51                             1.15-1.97                                 
   >5 cm                                                              2                                16                         2.12                             1.21-5.43                                 
Clearance margin                                                                                                                                                                                                 0.002
   Positive                                                           4                                18                       17.99                            3.51-92.15                                
   Negative                                                       22                              370                         1.00                                  Ref                                      
ER status                                                                                                                                                                                                              0.723
   Positive (>10%)                                           15                              225                         1.00                                  Ref.                                     
   Negative (<10%)                                          11                              163                         1.34                              026-6.82                                 
PgR status                                                                                                                                                                                                            0.614
   Positive (>10%)                                           14                              200                         1.00                                  Ref.                                     
   Negative (<10%)                                          12                              188                         1.60                             0.26-9.75                                 
Endocrine therapy                                                                                                                                                                                                0.145
   No                                                                 23                              328                         1.00                                  Ref.                                     
   Tam                                                                 3                                48                         0.44                             0.08-2.40                                 
   Letrozole                                                         0                                  9                         0.00                                     -                                        
No. of operations                                                                                                                                                                                               <0.001
   1                                                                      8                              284                         1.00                                  Ref.                                     
   2 or more                                                      18                              104                       17.04                            4.94-58.82                                
Post-operative WBR                                                                                                                                                                                            0.432
   No                                                                   7                              110                         1.00                                  Ref.                                     
   Yes                                                                19                              255                         1.48                             1.21-2.18                                 
   Unknown                                                        0                                23                         0.00                                     -                                        

IBRT: Ipsilateral breast tumor recurrence; ER: estrogen receptor; PgR: progesteron receptor.
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Figure 1. Kaplan–Meier local control according to margin status (log-rank test for equality of survivor functions: p=0.042).

Figure 2. Kaplan–Meier local control according to the clearance margin: 0.1-0.9 mm; 1-1.9 mm, and ≥2 mm (log-rank test for equality of survivor
functions: p=0.243).
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Figure 3. Kaplan–Meier local control according to margin status in 255 patients undergoing post-operative WBR (log-rank test for equality of
survivor functions: p=0.049). 

Figure 4. Kaplan–Meier local control according to the clearance margin in 255 patients undergoing post-operative WBR (log-rank test for equality
of survivor functions: p=0.204). 



At a median follow-up of 90 months (range=12-189
months) the actuarial IBTR rates were significantly different
in patients with a positive margin of excision at the primary
operation as compared to patients with close/negative margins
(log-rank test, p=0.042) while the stratification by the margin
width (0.1-0.9 mm; 1.0-1.9 mm; ≥2 mm) was not significant
(log-rank test, p=0.243) (Figures 1 and 2). No significant
difference was observed in IBRT in patients who underwent
or not post-operative WBR (7.5% versus 6.4%; Fisher’s exact
test, p=0.826). Moreover, in the group of patients who
underwent post-operative WBR (the most representative as
for sample size and number of events) IBTR rates were
significantly different in patients with a positive margin of
excision at the primary operation as compared to patients
with close/negative margins (log-rank test: p=0.049) while no
significant difference was observed based on the clearance
margin (log-rank test: p=0.204) (Figures 3 and 4).

Discussion

IBTR has rather serious economic, physical, and
psychological implications for a growing number of
asymptomatic women with screen-detected tumors,
especially if one considers that more than a half of these
recurrences are represented by invasive breast cancer.
Several clinical, pathological, and treatment-related variables
are related to the local control of DCIS such as: young age;
mammographic pattern; tumor size; necrosis; nuclear grade;
DCIS subtype; excision margins, and post-operative RT
regimen (7-9, 12-17). Of these, margin status is the only
factor that can be controlled by the surgeon, and the primary
aim, of surgery is just the prevention of local recurrence by
achieving microscopic free margins of excision, as it is
traditionally recommended in practice guidelines (18-20).
For these reasons, patients with extensive/multiple foci
margin involvement and/or evidence of residual malignant
appearing calcifications on post-operative mammography
should undergo re-excision, if cosmetically feasible, or
mastectomy, especially when there is margin involvement
after repeated re-excision (21).

Conversely, an area of controversy regards focal/minimal
margin involvement and close margins or resection, that is
>0 mm to <2 mm. As to the former, the clinical experience
of Monteau et al. (22) in carefully selected patients with
close (<2 mm) or focally/minimally involved margins
suggests that re-excision may be avoided because a
satisfactory local control rate can be achieved by increasing
the post-operative radiation dose to the tumor bed to at least
66 Gy. This policy is substantially shared by the Practice
Guidelines of MD Anderson Cancer Center because only
patients with <2 mm margins who are not planned to receive
radiotherapy undergo additional surgery for wider margins
of resection (21).

With regards to close margins, the DCIS meta-analysis of
Marinovich et al. (6) indicated that patients with margins of
≥2 mm had a significantly lower rate of local recurrence than
patients with margins <2 mm; moreover, margin distance
above 2 mm was not associated with further reduction of
odds of local recurrence compared to 2 mm. Hence, the
consensus statement that followed this meta-analysis
proposed a 2 mm margin as the standard of treatment in
DCIS undergoing BCS (23). However, other clinical
experiences suggested that close although negative margins
(>0 to 2 mm, or >1 mm) may be enough, even regardless
whether patients received radiotherapy (5, 24).

In the current study, a significant difference (p=0.002) in
IBTR in a comparison of positive versus close/negative
margins of excision was observed even after controlling for
age, mammographic findings, DCIS subtype, size, grading,
hormone receptor status, endocrine therapy, and post-
operative WBR; moreover, IBTR rates were not significantly
different after stratification by the margin width (0.1-0.9
mm; 1.0-1.9 mm; ≥2 mm) both in the overall group of
patients (log-rank test, p=0.243) and in those who selectively
underwent post-operative WBR (log-rank test: p=0.204).

On these grounds, the oncological relevance of the
clearance margins should be discussed considering, firstly, if
there is an actual different biological behavior between DCIS
and invasive breast cancer; secondly, why an initial positive
margin maintains its negative prognostic role even after re-
excision with clear margin. As regards the clearance margin
in invasive cancer, the consensus panel of experts, based on
the results of the meta-analysis of BCS in this subset of
patients, concluded that margins of >0 mm are sufficient to
determine a negative margin when performing BCS,
according to the policy “no ink on the tumor” (25-26).
However, in patients undergoing BCS for invasive breast
cancer, the disease that is most frequently found closest to
the margin of excision is just DCIS (27). Hence, a single
clearance margin should be clearly stated, no matter whether
the disease is invasive or in situ. In agreement with the
Practice Guidelines of MD Anderson Cancer Center, our
findings would suggest to reduce this margin as for invasive
breast cancer, that is “no ink on the tumor”, whenever post-
operative WBR is planned; accordingly, the radiation boost
dose should be properly tailored based on the final surgical
margin status (21, 22).

This would allow to improve the cosmetic results by
avoiding unnecessary wide excision at the primary operation,
cavity shave margins for removing systematically normal
breast tissue that is uninvolved by DICS, or re-excision due
to close, although negative margins (21, 28). As a matter of
fact, it has been calculated that a cancer of 1.6 cm in diameter
has a volume of 2.1 ml and to excise this tumor volume with
3 mm margins would yield a specimen volume of 5.6 ml while
to excise this same tumor with 10 mm margins would increase
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the specimen volume to 24.4 ml, that is a four-fold volume
increase (29). As we know, the specimen volume is one of the
main determinants of the cosmetic outcome in BCT that
relates to the ratio between excision volume, breast size, and
the depth of the tumor site within the breast (30). So, any
useless overtreatment should be carefully avoided in order to
improve the cosmetic outcome.

The other question regards the clinical relevance of an
initial positive margin that maintains its negative prognostic
value notwithstanding the re-excision margins are clearly
negative, as we observed in our study. In such cases, a positive
excision margin might not represent per se a suboptimal
surgical technique but, likely, a different biologic disease
because, as careful pathologic studies of mastectomy
specimens have demonstrated by means of Egan’s whole-
breast-mount-technique, most breast cancers have a
multifocal/multicenter distribution and these microscopic foci
can be found in 42-47% even beyond 2 cm margins of
excision (31-32). So, when IBTR does occur, it should be
primarily related to an intrinsic cell-resistance to radiation
therapy of these multifocal sites although, at present, such
failures cannot a priori be predicted in order to proceed
directly to mastectomy. In other words, an initially positive
margin of excision would represent a marker of increased risk
of local relapse more than the true determinant of recurrence.

As other clinical experiences, the potential weakness of
this study is represented by the retrospective analysis of a
single-center study with a rather small number of patients if
compared to the samples included in previous meta-analyses.
This might be, however, one of its potential points of strength
due to the homogeneity of definitions, diagnostic work-up,
treatment schedules regarding both surgery and radiotherapy,
microscopic assessment of the radial margin of excision, and
follow-up procedures. Moreover, adjuvant endocrine therapy
was given to a limited number of patients, thus avoiding any
protective effect on surgical margins regarding IBTR. 

Conclusion

This study did not demonstrate an increase in IBRT rates for
close (0.1 to 1.9 mm) as compared with negative (≥2 mm)
radial margins of excision thus suggesting that the policy of
“no ink on the tumor” that is well accepted for invasive
breast cancer could be translated to DCIS, especially in
patients undergoing post-operative WBR with adequate boost
dose to the primary tumor site.
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