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Introduction

Ductal carcinoma in situ (DCIS) is a commonly diagnosed 
neoplastic breast process that encompasses a heterogeneous 
group of lesions which vary with respect to histopathologic 
features and outcomes (1). Mastectomy represented the 
initial standard of care for DCIS because of its potential to 

progress to metastatic disease (2,3), but after randomized 
trials for invasive breast cancer demonstrated that 
mastectomy did not result in a difference in outcomes 
relative to lumpectomy with adjuvant radiation therapy, 
also known as breast conservation therapy, lumpectomy 
was adopted for the treatment of DCIS (2,3) since it 
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was postulated to represent less aggressive disease (4). 
Importantly, the subsequent DCIS trials investigating 
the use of adjuvant radiation and endocrine therapy were 
performed on patients with lumpectomy-amenable disease, 
not disease requiring mastectomy, despite mastectomies 
representing between 27–56% of the surgeries received by 
DCIS patients (5-11).

Due to the previously mentioned low breast cancer 
mortality rates observed among patients with lumpectomy-
amenable DCIS, treatment and research currently 
emphasize the prevention of recurrence. Despite this, 
interest within the research community in the ability of 
what appears at the microscopic level to be in situ disease to 
subsequently metastasize to distant sites is based on indirect 
evidence from multiple sources. The clinical and biological 
evidence supporting this phenomenon has been summarized 
by Narod et al. (12).

DCIS size is a known independent predictor of residual 
disease and is utilized in prognostic tools such as the Van 
Nuys Prognostic Index (13,14). Multifocality, when multiple 
foci of disease arise within the same quadrant of the breast, 
has been linked with poorer prognosis among patients 
with DCIS relative to patients with unifocal disease, when 
there is a single contiguous focus of DCIS (15,16). Swedish 
pathologist Tibor Tot identified a third spatial configuration 
of DCIS which he called diffuse, referring to tumors spread 
out over a large area with no distinct tumor edge, referring 
to histopathologic findings rather than clinical or imaging 
findings (17). He later demonstrated that this diffuse growth 
distribution as well as multifocal disease were associated 
with breast cancer mortality relative to unifocal lesions in an 
analysis including mostly mixed invasive and in situ but some 
pure in situ lesions (18). The American Joint Committee on 
Cancer guidelines advises utilizing the largest contiguous 
focus of disease for tumor sizing, so these lesions are 
expected to be coded in cancer registries by the size of their 
largest contiguous focus (19). However for patients with 
diffuse and multifocal DCIS, it is unclear if this represents 
the most useful measure of size for the purposes of risk 
stratification. Diffuse DCIS in particular, which is known 
to have poor outcomes for invasive and mixed invasive-in 
situ cancers, may have a small “largest contiguous” focus of 
disease, despite having a large span of disease throughout 
the breast. If this were the case then analyses performed 
on DCIS using cancer registry data may lead to misleading 
conclusions about the impact of DCIS size.

We sought to characterize patients undergoing 
mastectomy for DCIS at our institution using both our 

local cancer registry data and chart review in this cohort 
study. We also aimed to investigate the effects of largest 
contiguous focus of DCIS as well as growth distribution 
of DCIS on sentinel lymph node involvement or the 
development of subsequent metastatic disease (SLNI/
DMD) in patients diagnosed at our institution with pure 
DCIS who underwent mastectomy for their disease.

We present the following article in accordance with 
the STROBE reporting checklist (available at https://
gs.amegroups.com/article/view/10.21037/gs-21-599/rc).

Methods

A list of in situ and invasive breast cancer lesions diagnosed 
at UCSD from January 1, 2000 to March 21, 2019 was 
obtained from the UCSD cancer registry. There were 
7,755 breast cancer events among 7,290 patients (Figure 1). 
Registry data was used to only include patients classified 
as female with first cancer of breast origin, DCIS with or 
without microinvasive disease, who underwent mastectomy 
(N=259). On chart review, 10 additional patients were 
excluded because they had non-microinvasive invasive 
disease, 21 were excluded because their pathology reports 
from the mastectomy were missing, and 2 were excluded 
because they had a past history of invasive breast cancer that 
had not been documented in the cancer registry.

The remaining 226 patients were reviewed for date of 
mastectomy, largest contiguous focus of disease, overall 
disease extent, growth distribution, presence or absence of 
microinvasive disease, grade of disease, estrogen receptor 
(ER), progesterone receptor (PR) and HER2 statuses, 
surgical margins after mastectomy, whether the patients 
underwent unilateral or bilateral mastectomy, lymph 
node evaluation and number of lymph nodes involved and 
uninvolved with disease, whether endocrine therapy (ET) 
was administered, whether RT was administered, whether 
the patient developed metastatic breast cancer, and whether 
the patient died of breast cancer.

The growth pattern of the lesions were classified into 
the following groups: unifocal, multifocal, and diffuse. 
Pathology reports were the primary means of identification 
of the type of growth pattern. In cases in which the 
pathology report stated that the lesion was unifocal, it 
was classified as such. In cases in which the lesion had 
descriptive characteristics of numerous, scattered, or a 
multitude of small or microscopic foci, with or without 
an associated larger focal lesion or lesions, the lesion 
was classified as diffuse. In cases in which the previously 

https://gs.amegroups.com/article/view/10.21037/gs-21-599/rc
https://gs.amegroups.com/article/view/10.21037/gs-21-599/rc
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7,290 breast cancer patients  
with 7,755 breast cancer events

6,449 patients 
remaining

249 patients 
remaining

6,394 patients 
remaining

228 patients 
remaining

1,763 patients
remaining

226 patients 
remaining

Unifocal:  
42 patients

Multifocal:  
51 patients

Diffuse:  
20 patients

Unknown type: 
113 patients

Final: 226 patients

259 patients 
remaining

841 patients removed due to their breast cancer not being their first cancer event  
(one event per patient for remaining patients)

10 patients removed due to first registry event being invasive (not microinvasive) disease

55 patients removed due to male sex

21 patients removed due to missing pathology reports

4,631 patients removed due to never having mastectomy

2 patients removed due to history of prior invasive disease before registry documented 
first DCIS event

1,504 patients removed due to not having DCIS +/- microinvasive disease

Unfiltered UCSD breast cancer registry patients

Excluded by registry data

Excluded by chart review

Final filtered patient list

Figure 1 Application of exclusion criteria to initial UCSD cancer registry data. UCSD, University of California San Diego; DCIS, ductal 
carcinoma in situ.
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mentioned descriptive terms were not applied and the 
lesion was classified on the pathology report as multifocal 
or multicentric (multiple foci present in different quadrants 
of the breast) the lesion was classified as multifocal. 

Size was classified by both largest contiguous size and 
overall extent of disease (EOD) by pathology reports. For 
unifocal lesions, the documented size in the report was 
used for both the largest contiguous size and the EOD. 
For patients with multifocal or diffuse disease, if there was 
mention of a measurement regarding the largest contiguous 
focus of disease, this was used as such, and if there was 
mention of a measurement of the total spread or extent 
over which the foci were dispersed, this measurement was 
utilized for the EOD. In patients for whom there was no 
identifiable classifier of growth pattern, any size described in 
the report was documented separately from the previously 
mentioned size and EOD.

Statistical analysis

Growth pattern groups were compared using complete 
case analysis with Fisher’s exact test, Chi-squared test, 
and ANOVA, with global differences in ANOVA being 
examined by Tukey’s range test. Kaplan-Meier estimator 
was used to generate curves for SLNI/DMD among groups 
and log-rank test was used to compare groups. P values 
were calculated as two-sided and statistical significance was 
declared for P less than 0.05. Loss to follow up was dictated 
by the data available in the cancer registry and electronic 
medical records and was not accounted for. All statistical 
analyses was performed in R (version 3.5.1, R Foundation 
for Statistical Computing, Vienna, Austria) using RStudio 
(Version 1.1.463) and packages “tidyverse” (Version 1.3.0), 
“survival” (Version 3.1-7) and “survminer” (Version 0.4.6).

Ethical statement

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study 
was approved by the UCSD Human Research Protections 
Program (IRB #181461). Informed consent was not 
obtained due to the large number of patients involved, 
which, coupled with the fact that contact information was 
likely unavailable or outdated for many of the patients given 
the prolonged period over which the study was conducted, 
made obtaining consent for all patients impractical.

Results

Overall population characterization

A total of 226 patients met the inclusion criteria, but only 
113 among them could be classified in terms of growth 
distribution pattern after review of pathology reports. 42 
(37.2%) had unifocal, 51 (45.1%) had multifocal, and 20 
(17.7%) had diffuse growth distribution lesions (Table 1). 
Median follow up time was 7.1 years (interquartile range 
4.1–11.7 years). Median age at diagnosis was 49 years (43– 
57 years).

Differences among growth distribution cohorts

When grouped by growth distribution, several differences 
in covariates were noted. On Chi-squared analysis, there 
was a significant difference in the reason for mastectomy 
(P<0.0001) with patients having unifocal lesions being more 
likely to have a mastectomy related to prophylaxis and less 
likely to undergo mastectomy for an inability to achieve 
negative margins. There was a significant difference among 
groups on ANOVA (P=0.02) with respect to the largest 
contiguous focus of disease, with patients having unifocal 
disease having larger contiguous foci of disease than patients 
with multifocal disease (P=0.03). Similarly, there was a 
significant difference among groups with respect to EOD 
(P<0.0001), with diffuse growth distribution lesions having 
greater EOD than both multifocal (P=0.0005) and unifocal 
(P=0.0001) type lesions. 

Differences in outcome by largest contiguous focus of 
disease, extent of disease, and growth distribution

Either sentinel lymph node involvement or presence of 
distant metastatic disease (SLNI/DMD) were identified in 
9 (4.0%) of the 226 patients (Table 2), including 5 (2.2%) 
patients who developed distant metastatic disease and 4 
(1.8%) who were found to have isolated tumor cells or 
micrometastases on sentinel lymph node biopsy during one 
or more of their DCIS procedures. Median age at diagnosis 
for the SLNI/DMD cases was lower than the overall group 
at 42 years. Among the 5 patients who developed distant 
metastatic disease, all 3 of the patients with lesions that 
could be classified were diffuse growth distribution. Among 
the patients who developed distant metastases, none of 
the patients had an intervening in breast invasive or in situ 
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Table 1 Characterization of the patients in the cohort of patients undergoing mastectomy for DCIS grouped by their pattern of growth pattern

Unifocal Multifocal Diffuse Unclassifiable

Total 42 (100.0%) 51 (100.0%) 20 (100.0%) 113 (100.0%)

Age, years

≤45 14 (33.3%) 22 (43.1%) 8 (40.0%) 40 (35.4%)

45–60 14 (33.3%) 17 (33.3%) 9 (45.0%) 40 (35.4%)

>60 14 (33.3%) 12 (23.5%) 3 (15.0%) 33 (29.2%)

Bilateral disease 1 (2.4%) 3 (5.9%) 2 (10.0%) 0 (0.0%)

Lumpectomy first 6 (14.3%) 17 (33.3%) 7 (35.0%) 35 (31.0%)

Median time lumpectomy to mastectomy (days) 97.5 70 84 71.5

Largest contiguous focus, cm

≤1.5 14 (33.3%) 18 (35.3%) 3 (15.0%) N/A†

1.5–4 12 (28.6%) 7 (13.7%) 1 (5.0%) N/A†

>4 13 (31.0%) 2 (3.9%) 0 (0.0%) N/A†

Missing 3 (7.1%) 24 (4.7%) 16 (80.0%) N/A†

Extent, cm

≤4 26 (6.2%) 3 (5.9%) 1 (5.0%) N/A†

4–7 9 (21.4%) 7 (13.7%) 4 (20.0%) N/A†

>7 4 (9.5%) 6 (11.8%) 10 (50.0%) N/A†

Missing 3 (7.1%) 35 (68.6%) 5 (25.0%) N/A†

Estrogen receptor

Positive 33 (78.6%) 35 (68.6%) 14 (70.0%) 60 (53.1%)

Negative 7 (16.7%) 8 (15.7%) 5 (25.0%) 31 (27.4%)

Missing 2 (4.8%) 8 (15.7%) 1 (5.0%) 22 (19.5%)

Progesterone receptor

Positive 32 (76.2%) 31 (60.8%) 13 (65.0%) 50 (44.2%)

Negative 8 (19.0%) 12 (23.5%) 6 (30.0%) 39 (34.5%)

Borderline 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.9%)

Missing 2 (4.8%) 8 (15.7%) 1 (5.0%) 22 (19.5%)

HER2 receptor

Positive 12 (28.6%) 12 (23.5%) 5 (25.0%) 36 (31.9%)

Negative 16 (38.1%) 17 (33.3%) 9 (45.0%) 34 (30.1%)

Equivocal 7 (16.7%) 5 (9.8%) 0 (0.0%) 2 (1.8%)

Missing 7 (16.7%) 17 (33.3%) 6 (30.0%) 51 (45.1%)

Bilateral mastectomy 14 (33.3%) 15 (29.4%) 4 (20%) 36 (31.9%)

Table 1 (continued)
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recurrence. None of the patients who developed metastatic 
disease had involvement of their sentinel lymph node biopsy 
at the time of surgery, and none of the patients who had 
SLNI at the time of surgery went on to develop metastatic 
disease. None of the patients who developed distant 
metastatic disease had positive margins; 1 patient who had 
SLNI had positive margins.

Kaplan Meier estimators were calculated with SLNI/
DMD as the event of interest. When grouped by largest 
contiguous size into ≤1.5 cm, 1.5–4 cm, or >4 cm, there was 
no significant difference among the groups (P=0.48). When 
grouped by the EOD using largest focus of disease for 
unifocal lesions into ≤4 cm, 4–7 cm, and >7 cm, there was 
again no significant difference among groups (P=0.2). When 
grouped by the growth pattern, there were differences 
among the groups (P=0.01) with patients with diffuse 
growth distribution being more likely to have SLNI/DMD 
(Figure 2). Kaplan-Meier analysis applied exclusively to the 
outcome of development of distant metastatic disease did 
not achieve significance with respect to largest contiguous 

focus of disease (P=0.59), was borderline significant for 
EOD (P=0.06), and was significant for growth pattern 
(P=0.01).

Discussion

Here we report an association between diffuse growth 
distribution type DCIS lesions with SLNI/DMD and 
development of distant metastatic disease. While our 
results should be interpreted with caution given the 
small cohort size, this finding is novel and has important 
clinical implications. Presently, standard of care for DCIS 
involves excision of the lesion with negative margins, with 
adjuvant RT and ET considered to reduce recurrences 
and progression to invasive disease. Our results suggest 
that patients with diffuse growth distribution DCIS are at 
higher risk of systemic disease and have worse prognoses. 
The optimal management of these patients may therefore 
differ from that for the more common unifocal and 
multifocal DCIS. 

Table 1 (continued)

Unifocal Multifocal Diffuse Unclassifiable

Reason for mastectomy

Extent of disease 27 (64.3%) 26 (51.0%) 13 (65.0%) 48 (42.5%)

Positive margins 4 (9.5%) 17 (33.3%) 7 (35.0%) 25 (22.1%)

Prophylaxis 8 (19.0%) 5 (9.8%) 0 (0.0%) 12 (10.6%)

Other 2 (4.8%) 0 (0.0%) 0 (0.0%) 14 (12.4%)

Missing 1 (2.4%) 3 (5.9%) 0 (0.0%) 14 (12.4%)

Grade

Low 6 (14.3%) 6 (11.8%) 0 (0.0%) 11 (9.7%)

Intermediate (or low-intermediate) 15 (35.7%) 13 (25.5%) 8 (40.0%) 31 (27.4%)

High (or intermediate-high) 19 (45.2%) 32 (62.7%) 11 (55.0%) 67 (59.3%)

Missing 2 (4.8%) 0 (0.0%) 1 (5.0%) 4 (3.5%)

Sentinel node biopsy 39 (92.9%) 50 (98.0%) 19 (95.0%) 106 (93.8%

Lymph node metastasis 0 (0.0%) 2 (3.9%) 1 (5.0%) 1 (0.9%)

Microinvasion 5 (11.9%) 7 (13.7%) 2 (10.0%) 20 (17.7%)

Endocrine therapy 6 (14.3%) 13 (25.5%) 1 (5.0%) 20 (17.7%)

Radiation therapy 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Distant metastasis 0 (0.0%) 0 (0.0%) 3 (15.0%) 2 (1.8%)
†, listed sizes could not be classified as size or extent for patients of unknown growth pattern; among patients with a documented “size”, 
the median “size” was 2.2 cm and the interquartile range was 1.0–4.8 cm. DCIS, ductal carcinoma in situ.
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Breast cancer mortality, which is most commonly 
mediated by metastatic disease and its complications (20), 
has not been a focus of DCIS research because treatment 
has not been shown to affect this outcome (2,21). We 
believe that this is at least partly related to the issue of 
treating DCIS, which represents a heterogeneous group of 
diseases, as a single entity. Our results suggest that diffuse 
growth distribution DCIS represents a subgroup of DCIS 
with a worse prognosis, not just for progression to invasion 
but more importantly for progression to metastatic disease. 
Tibor Tot, a Swedish pathologist, characterized DCIS 
lesions into unifocal, multifocal and diffuse type lesions in 
2005 and showed higher recurrence rates among patients 
with more extensive disease (22). He subsequently showed 
in 2007 and 2010 that diffuse growth distribution of invasive 
components of breast cancer lesions were associated with 
higher rates of lymph node metastasis, and in 2011 that 
combined extent of invasive and in situ components, as well 
as presence of multifocal or diffuse growth distribution 
of breast neoplasms was associated with lower overall 
survival and breast cancer specific survival relative to 
smaller extent and unifocal type lesions, respectively, in 
a cohort that included both invasive, in situ, and mixed 
lesions (17,18,23). While Tot’s findings are of great interest 

from a prognostication standpoint for invasive lesions, the 
treatment implications are less clear as invasive disease is 
presently treated with systemic therapy as part of standard 
of care. For DCIS, however, the only approved systemic 
therapy is ET for hormone receptor positive disease. 

While we designed our study to group SLNI at time 
of surgery and distant metastatic disease together as the 
combined outcome SNLI/DMD, our findings suggest that 
the process by which these two events are mediated are 
different. There was no overlap between the two groups 
with none of the patients with positive sentinel nodes 
developing subsequent distant metastatic disease and none 
of the patients who developed distant metastatic disease 
having had positive sentinel lymph nodes, though one 
patient (Patient #1 in Table 2) had a small 0.2 mm focus of 
keratin positive staining identified in one of her six sentinel 
lymph nodes, though the report reflected that this was not 
felt to be isolated tumor cells or micrometastatic disease. 
SLNI may be mediated by iatrogenic release of DCIS cells 
secondary to an invasive procedure such as needle biopsy 
or lumpectomy, with some evidence that the likelihood 
of lymph node involvement by isolated tumor cells or 
micrometastatic disease in DCIS is proportional to the 
invasiveness of the procedure preceding the SLNB (24,25). 
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Supporting this explanation is the fact that three of the 
four patients who had positive lymph node involvement 
in our study had lumpectomy prior to their mastectomy. 
It is therefore important to note that in Kaplan-Meier 
analysis diffuse growth distribution remained significant 
even when the outcome was specifically development of 
distant metastatic disease, without categorizing it together 
with sentinel lymph node involvement. While none of the 
patients with lymph node metastases in our study were 
treated with adjuvant chemotherapy, it is worth noting 
that such clinical scenarios can be categorized as Stage IIA 
lesions. Such patients could then potentially be considered 
for adjuvant chemotherapy depending on the subtype, 
though given the non-overlap in our cohort of development 
of subsequent metastatic disease with identification of 
sentinel lymph node metastasis, our results do not provide 
evidence to support this. Another limitation is that due to 
the small sample size and small number of events of interest, 
we were unable to construct a proportional hazards model 
for development of subsequent metastatic disease as such a 
model did not converge.

A fascinating question arising from this study is what the 
mechanism of metastatic spread among these patients with 
diffuse growth distribution DCIS is. While our outcomes-
based results do not provide evidence for any particular 

mechanism, we propose a model by which this phenomenon 
occurs. If growth distribution were visualized as a spectrum, 
with one end of the spectrum representing purely unifocal, 
contiguous lesions, and the opposite end of the spectrum 
representing purely diffuse growth distribution DCIS lesions 
with scattered small foci that do not form a contiguous mass 
(Figure 3), then multifocal disease would fall between these 
distributions on the spectrum type. We hypothesize that any 
two DCIS cells at a given distance within a unifocal lesion 
are the result of the proliferation of a common ancestor 
clone, in contrast to two equivalently spaced DCIS cells 
from a diffuse growth distribution lesion which more likely 
have originated from independent transformations. In turn, 
cells in diffuse growth distribution lesions may have a greater 
degree of phenotypic heterogeneity owing to the differences 
in origin. As a result a greater proportion of cells in diffuse 
growth distribution lesions would be expected to have the 
ability to adapt to a new tumor microenvironmental niche 
after metastasizing. It is also possible that this phenotypic 
heterogeneity may result in increased invasive potential, 
as small foci scattered throughout the lesion may develop 
the ability to invade rather than a single proliferating cell 
line producing an invasive focus. Tot demonstrated that 
among patients with neogenetic diffuse DCIS there is a 
higher local recurrence rate (27%) than among diffuse, non-
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neogenetic (14%), multifocal (14%) and unifocal (2%), 
where neogenetic refers to evidence of abnormalities in 
arborization of the lobe (22).

Of note, while we believe that the association of diffuse 
growth distribution lesions with metastatic disease is 
mediated by the above proposed mechanism, our findings 
regarding increased risk of metastatic disease among 
patients with diffuse growth distribution DCIS are not 
dependent on this model. An alternative explanation for 
these findings would be that in patients with diffuse growth 
distribution lesions, there are more likely to be missed 
foci of microinvasive disease. Narod and Giannakeas have 
previously demonstrated using SEER data that patients 
undergoing unilateral mastectomy did not have a survival 
benefit over patients undergoing lumpectomy, whereas 
patients undergoing lumpectomy with adjuvant radiation 
therapy did (21,26). Problematically, since SEER registrars 
are instructed to code largest contiguous focus of disease 
rather than overall extent of disease, this would lead to 
patients with diffuse DCIS to being matched on the basis 
of their largest focus of disease, which could be quite 
small, and would therefore likely mismatch these patients. 
Furthermore, SEER registrars are instructed to recode 
patients who suffer breast cancer mortality after DCIS 
without an intervening invasive lesion as having initially had 
an invasive lesion, which is inherently problematic in terms 
of using SEER to estimate breast cancer mortality after a 
diagnosis of pure DCIS (27). Furthermore, we showed in a 
recent analysis including patients undergoing both unilateral 
and bilateral mastectomy that while in a univariate model 
mastectomy did not reduce breast cancer mortality, in the 
multivariate model there was a significant reduction, though 
this conclusion is still limited by the previously mentioned 
shortcomings of SEER data (28). 

The greatest strength of our study is the quality of the 
data. All covariate data was obtained from chart review by 
the same individual. The greatest limitation is the small 
sample size combined with the rarity of the outcome of 
interest. Another significant limitation was the lack of 
centralized pathology review, which was due to the large 
number of missing primary specimens from the cohort, 
including those of all of the patients who developed 
distant metastatic disease. An additional limitation is 
the generalizability of the study, as all of our data were 
obtained from a single, local cancer database leading to a 
small sample size. Another limitation is the large number 
of missing largest contiguous size data for the diffuse 
type group. We were limited to what was available in the 

pathology reports since only representative specimens 
from the original surgical specimen are stored long term, 
preventing us from estimating both largest contiguous size 
and extent of disease.

While our results should be interpreted with caution, one 
clinical implication that might be drawn from this study is 
that consideration for the consistent documentation of not 
only the largest contiguous focus of disease, as is currently 
done by cancer registries as guided by SEER, but also of the 
growth distribution pattern and associated EOD. This would 
allow for large database study of the implications of these 
factors in longitudinal follow up of patients treated for DCIS.

Prospective, ideally randomized studies would be needed 
to confirm that the diffuse growth distribution cohort 
would benefit from adjuvant ET, but such a study would 
require a large multi-institutional effort due to the rarity 
of both large diffuse growth distribution DCIS lesions and 
breast cancer mortality after a pure DCIS diagnosis. Since 
HER2 receptor monoclonal antibodies are not presently 
considered part of standard of care options for DCIS, 
trastuzumab cannot be considered for HER2 positive 
diffuse growth distribution lesions from this study alone, 
though our results suggest this may confer a breast cancer 
mortality benefit and that, as with ET, further investigation 
is warranted. Strong prospective data would be necessary 
to suggest systemic chemotherapy for large diffuse 
growth distribution DCIS of triple negative molecular 
phenotype due to the more significant risks associated with 
chemotherapy regimens. However given the high rate of 
development of distant metastatic disease in our cohort, 
it is reasonable to hypothesize that this subgroup may 
benefit from such an escalation of therapy. In conclusion, 
the clinical implications of the influence of diffuse growth 
distribution on pure DCIS lesions in terms of development 
of SLNI/DMD and in particular development of distant 
metastatic disease is both novel and important given the 
significant risk posed to patients in spite of the infrequency 
of these events. We believe that subsets of DCIS patients, 
such as those with diffuse growth distribution lesions, 
represent cohorts for whom the focus on outcomes should 
not be on recurrence but rather metastatic disease and 
subsequent breast cancer mortality.
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