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Summary

The main controversies surrounding the management of DCIS evolve around the need for adju-
vant radiotherapy (RT) after adequate local excision (LE) of localized lesions and the role of ad-
juvant endocrine therapy.

All randomized controlled trials (RCTs) examining the role of adjuvant RT and tamoxifen after
LE were reviewed. The review also included important retrospective studies examining the treat-
ment options for DCIS.

All three RCTs demonstrated that adjuvant RT significantly reduced the incidence of ipsilater-
al breast tumour recurrence (IBTR) after ‘adequate’ LE of localised DCIS. Retrospective studies
showed that the most significant effect for RT in DCIS was in women with high grade disease, with
necrosis, large lesions and/or close margins. Total mastectomy is associated with the lowest rates
of IBTR, but there is no evidence that it is superior to LE in terms of overall survival. Tamoxifen
may be used in very selected patients with hormone sensitive (ER+) disease when the benefits out-
weigh the potential risks.

Total mastectomy remains the treatment of choice for multicenteric and/or extensive disease. RT
significantly reduces the risk of recurrence after adequate LE of localized DCIS. Radiation may be
safely omitted after breast-conserving surgery (BCS) in postmenopausal women with low risk DCIS
(USC/VNPI score =4-5). Tamoxifen can be considered in high-risk young women (USC/VNPI
score =9-12) treated by BCS for ER+ DCIS as long as the potential benefits and adverse effects are
explained to the patient.
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BACKGROUND

Ductal carcinoma in situ (DCIS) of the breast is a heteroge-
nous group of malignant epithelial proliferations confined
within the basement membrane of the mammary ducts [1].
The disease can be sub-classified according to the nuclear
grade, presence of necrosis or architectural appearance. The
nuclear grade remains the most reproducible and the best
single predictor of disease behaviour [1]. Although the natu-
ral history of DCIS remains unknown it is estimated that ap-
proximately one third of low grade lesions into invasive car-
cinoma after 30 years if left untreated develop [2]. The risk
of subsequent invasive carcinoma development is higher for
high grade DCIS. The greater prevalence of DCIS compared
with invasive breast cancer in autopsy specimens (8.9% vs.
1.3%) suggests that not all DCIS lesions progress to invasive
breast cancer [3]. Despite this encouraging statistic, there
are no reliable markers that accurately predict the subse-
quent development of invasive malignancy [1].

The incidence of DCIS increased significantly in the last
two decades due to the widespread adoption of screening
mammography [4]. The disease currently accounts for ap-
proximately one fifth of all mammographically detected
breast cancers [5]. DCIS usually presents as microcalcifica-
tions (MCCs) detected by screening mammography, the di-
agnosis is ideally confirmed by histological examination of
stereotactic percutaneous core biopsy specimens [6]. The
presence of calcification in the core biopsy specimen radi-
ograph or histological sections considered essential for ac-
curate diagnosis [7]. Although screen film mammography
(SFM) is currently the main mode of DCIS detection, full-
field digital mammography (FFDM) would seem to be su-
perior to SFM in terms of image quality and sensitivity and
reliability in characterising MCC [8]. Furthermore, FFDM
allows the use of computer-aided detection (CAD) thus al-
lowing double reading of mammograms [9]. Whereas con-
ventional x-ray mammography remains the mainstay of DCIS
detection, contrast-enhanced magnetic resonance imaging
(CE-MRI) serves as a useful adjunct to mammography in
the detection of residual disease, occult invasion, and mul-
ticentricity [10].

The optimal treatment of DCIS is controversial, especially
concerning the need for adjuvant radiotherapy (RT) after
local excision and the role of endocrine therapy. This article
reviews the evidence for the various treatment options and
attempts to make treatment recommendations and identify
areas which require further research and investigation.

ToTAL MASTECTOMY

No randomized trials compared total mastectomy with breast
conserving surgery (BCS) for DCIS. One randomized study:
the NSABP B-06 compared BCS with or without RT with
total mastectomy in women with assumingly invasive can-
cer (less than 4.0 cm) [11]. The study included 78 patients
who had DCIS, of whom 51 had BCS (29 of these receiving
adjuvant RT) and 27 had total mastectomy. After a median
follow up of 39 months, the local recurrence rate was 0%
in the mastectomy group, 10.3% in the BCS plus RT group
and 22.7% in the BCS alone group [11]. Unfortunately,
the small sample size prohibited meaningful conclusions
regarding the role of mastectomy.

Retrospective studies have shown that total mastectomy for
DCIS is superior to BCS plus adjuvant RT in terms of dis-
ease free survival (DFS) [12-14]. Silverstein et al. [12] re-
ported a disease-free survival (DFS) rate of 98% for mastec-
tomy compared with 81% for BCS plus RT (p=0.0004). In
arecent meta-analysis by Boyages et al, the recurrence rate
was 1.4% for mastectomy (95% CI=0.7-2.1) compared with
8.9% (95% CI=6.8-11) for BCS plus RT and 22.5% (95%
CI=16.9-28.2) for BCS alone [13]. More recently Tunon-
de-Lara et al. reported similar results [14]. In a study of 676
patients with DCIS, the authors reported a local recurrence
rate of 2.6% for the mastectomy group (94 months of fol-
low up), 7.5% for the BCS plus RT group (79 months of fol-
low up) and 14.5% for the BCS group (86 months of follow
up) [14]. Involved surgical margins and young age were pre-
dictive of local recurrence after BCS [15,16]. Local recur-
rence after mastectomy can be attributed to the presence
of undiscovered foci of invasive carcinoma, development
of a new primary breast carcinoma in the breast tissue re-
maining on the skin flaps after the mastectomy procedure,
or to residual foci of DCIS remaining in breast tissue after
mastectomy. Intra-operative specimen radiography can be
performed to ensure complete excision of mammograph-
ic microcalcifications [17].

Despite the superiority of mastectomy in terms of local con-
trol, there is no evidence however that total mastectomy
is superior to BCS in terms of overall and breast cancer —
specific survival [12-14]. Therefore, it is argued that total
mastectomy is an over-treatment for DCIS in the light of
the overwhelming evidence that BCS combined with adju-
vant RT for invasive cancer achieves similar survival rates to
total mastectomy [18-19]. However, unlike invasive breast
cancer, no randomized controlled trials (RCTs) exist com-
paring total mastectomy with BCS for DCIS. Nevertheless,
mastectomy may be indicated for multi-centric DCIS, large
lesions (> 4cm), centrally located disease, inadequate mar-
gins after BCS, in patients who prefer to have mastectomy
and if adjuvant RT is thought to be contra-indicated [20].
The optimal management of DCIS,however, should take into
consideration the individual’s risk of local recurrence asso-
ciated with BCS and the impact of mastectomy on health-
related quality of life. All patients requiring or requesting
total mastectomy for DCIS should be offered the option of
immediate breast reconstruction (IBR) which is associated
with a psychological benefit [21], a similar oncological out-
come [22], a superior cosmetic result [22] and cost-savings
[23] compared with delayed reconstruction. IBR is facilitat-
ed by skin-sparing mastectomy (SSM) approaches and the
use of autologous tissue for volume replacement (Figure 1)
without compromising oncological outcome [22].

The evidence for the oncological safety of SSM comes from
descriptive retrospective studies [17,22,24]. In a study of 95
patients undergoing SSM and IBR for DCIS, Rubio et al re-
ported 3 (3%) recurrences after a median follow up of 3.7
years [17]. In this study intra-operative specimen radiogra-
phy was useful for assessing margin status and for identify-
ing the location of microcalcifications within tissue slices.
After a minimal follow up period of 6 years, Spiegel et al.
reported no recurrences in 44 patients who had SSM plus
IBR for DCIS [24]. IBR after mastectomy for DCIS is also
facilitated by the fact that such patients do not usually re-
quire post-mastectomy RT or chemotherapy, both of which
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Figure 1. This 51 year old woman had right skin-sparing mastectomy
and immediate reconstruction using the LD myocutaneous
flap followed by reconstruction and tattooing of the nipple
areola complex for extensive DCIS.

represent important considerations in patients undergo-
ing IBR [25,26].

ADJUVANT RT

The aim of BCS for localized DCIS is complete excision with
clear margins and cosmetically acceptable result. The role
of adjuvant RT after BCS for DCIS has been controversial.
The evidence regarding the need for adjuvant RT after lo-
cal excision of DCIS comes from prospective RCTs and ret-
rospective (non-randomized) three studies.

RCTs

Three prospective RCTs investigated the role of adjuvant RT
after local excision of DCIS: the NSABP-B17 trial [27,28],
the EORTC 10853 trial [29] and the UK, Australia, and New
Zealand (UK/ANZ) DCIS trial [30]. In the NSABP-B17, 818
patients with localized DCIS were randomized to either ex-
cision alone or excision plus adjuvant RT. After a mean fol-
low up of 90 months, the investigators observed a significant
reduction in both invasive (from13.4% to 3.9%, p<0.0001)
and non-invasive (from 13.4% to 8.2%,p=0.007) ipsilateral
breast tumour recurrence (IBTR) associated with the use
of adjuvant RT Although all patients subgroups benefited
from the addition of RT, the benefit was maximal in patients
with comedonecrosis. These authors observed no significant
difference in regional and distant recurrence or mortality
between the two study arms. This study has been criticized
however for its unsatisfactory definition of clear margins,
lack of requirement of specimen radiography, indetermi-
nation of tumour size and incomplete tissue processing of
DCIS specimens. In this trial, margins were considered to
be free when ‘the tumour was not transected. Assessments
indicating lesions to be ‘close’ or ‘too close’ were not con-
sidered to represent margin involvement.

In the EORTC trial [29], 1010 patients with localized DCIS
were randomized. After a median follow up of 4.25 years,
the investigators observed that adjuvant RT had achieved
significant reductions in all IBTR (hazard ratio [HR]=0.62,
p=0.005) and invasive recurrence rates, however the reduc-
tion in DCIS recurrence failed to reach a statistical signifi-
cance (p=0.06). Furthermore, the authors reported an un-
expected significant increase in contra-lateral breast cancer

in the irradiated group, though this may represent a spu-
rious finding, given the low standard doses used and short
follow up. It has been suggested that the method of deliv-
ery of RT in the EORTC study may explain this finding [31].
The authors of the EORTC study found involved margins
to be the most significant risk factor for local recurrence
(HR=2.07, p=0.0008). Other risk factors included young age
(<or =40, HR=2.14, p=0.02), poor differentiation and symp-
tomatic detection [32]. Although the risk of invasive recur-
rence was similar for high, intermediate and low grade le-
sions, the incidence of subsequent metastatic disease was
different: 41%, 15% and 5% respectively in these subgroups.
Unfortunately both trials did not employ recommendations
from the 1997 DCIS Consensus Conference on Pathology
for specimen processing [20].

In the UK/ANZ DCIS trial [30],which has a factorial 2x2 de-
sign,1701 patients were randomised to RT and tamoxifen.
After a median follow up of approximately 52.6 months,
(range: 2.4-118.3 months) the investigators observed that
adjuvant RT was associated with a significant reduction
(HR=0.38, p<0.0001) in all IBTR events (invasive or DCIS).
RT reduced the risk of ipsilateral DCIS by 64% (p=0.0004)
and ipsilateral invasive cancer by 55% (p=0.01). The re-
ductions in relative risks observed in this study were great-
er than those reported by the EORTC trial (35% and 40%
respectively) but the reduction in the relative risk of ipsi-
lateral invasive recurrence is smaller than that reported by
the NSABP B-17 (71%).

This difference might be explained by the difference in age
distribution between the two trials. Patients entered in the
UK/ANZ trial were older and more likely to be screen-de-
tected than those recruited for the NSABP B-17 trial. The
UK/ANZ trial authors do intend to perform a pathological
review of margin width and tumour grade within the con-
text of the study to identify those tumours which may not
require adjuvant radiotherapy. Furthermore, they are plan-
ning to report breast cancer and non-breast cancer mortal-
ity over the next 10 years.

The results of these three prospective trials are summa-
rised in Tablel.

Non-randomised studies

In contrast to RCTs which aim to answer one or two simple
questions, retrospective studies often address several issues
and therefore can answer more questions. Consistent with
the findings of RCTs, most non-randomized studies report-
ed similar results and showed that adjuvant RT after BCS sig-
nificantly decreased the incidence of IBTR [12-14,16,33—
35]. These studies identified positive margins, high nuclear
grade, young age (<40 years), and symptomatic detection
as risk factors for local relapse. The overall recurrence rate
for BCS alone was 22.5% (95% CI=16.9-28.2) versus 8.9%
(95% CI=6.8-11) for BCS plus adjuvant RT [13].

Approximately 50% of recurrences after BCS for DCIS
are invasive [36]. In order to identify a subgroup of pa-
tients who can be safely spared adjuvant RT and its po-
tential complications, Using a prospective database of 706
women who had BCS for pure DCIS and 12 year follow
up, Silverstein designed a prognostic index known as the
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Table 1. Summary of the three RCTs comparing LE alone with LE plus RT for localised DCIS.

Trial Number . Median or mean followup  HRof invasive IBTR,  HR of non-invasive IBTR,
of evaluable patients (years) RTvs.no RT RT vs. no RT
NSABP-B17 818 7.5 0.29 (p<0.0001) 0.61 (p=0.007)
EORTC 10853 1002 4.25 0.60 (p=0.04) 0.65 (p=0.06)
UK DCIS 1694 438 0.45 (p=0.01) 0.36  (p=0.0004)

No — number; HR — hazard ratio; RT — radiotherapy; IBTR — ipsi-lateral breast tumour recurrence; LE — local excision.

Table 2. The USC/Van Nuys Prognostic Index. The first horizontal
represents USC/VNPI scores and the index is calculated by
adding the scores of the various parameters (USC/VNPI varies

between 4 and 12).
Parameter 1 2 3
Size (mm) <or=15 15.1-40 >40
Margins (mm) =or>10 2-9 <1
Pathology Non HG. . Non HG ) HG Wlt.h
No necrosis  with necrosis necrosis
Age (years) >60 40-60 <40

HG — high grade.

University of Southern California/Van Nuys Prognostic
Index (USC/VNPI) [37]. The initial index was introduced
in 1996 and combined tumour size, margin width, nuclear
grade and the presence/absence of necrosis Age was sub-
sequently included in a modified version of the index (<40,
40-60 and >60 years) in order to improve the accuracy of
the index in predicting local failure (Table 2) [37]. There
was no statistical difference in the 12-year local recurrence-
free survival in patients with VNPI scores of 4, 5, or 6, re-
gardless of whether or not RT was used (P>0.05). Patients
with VNPT scores of 7, 8, or 9 received a statistically signifi-
cant average 12% to 15% local recurrence-free survival ben-
efit when treated with RT (P=0.03). Patients with scores of
10, 11, or 12, although showing the greatest absolute ben-
efit from RT, experienced local recurrence rates of almost
50% at 5 years. These observations suggest that RT can be
omitted after LE in patients with scores 4, 5 or 6 and that
mastecomy with or without IBR should be considered in
patients with scores 10, 11, or 12. Patients with intermedi-
ate scores (7, 8, or 9) should be considered for treatment
with radiation therapy or be re-excised if margin width is
less than 10 mm and cosmetically feasible.

Other investigators found the percentage of DCIS-positive
blocks a more significant predictor of local recurrence than
the original VNPI [38]. Moreover, the USC/VNPI has not
been prospectively validated.

Despite the controversy regarding the role of the VNPI in
the complex treatment selection process, Silverstein and
colleagues provided further evidence for the importance
of the margin width in the treatment of DCIS [39]. They
retrospectively examined data for 469 patients with DCIS,

256 of whom were treated with excision alone and 213 re-
ceived adjuvant RT after local excision. These two groups
were not randomized. The authors employed accurate meas-
urements of samples, including 3-dimensional reconstruc-
tions, to achieve precise data on margin width. After a mean
follow-up of 81 months, the authors observed that with a
margin width of 10 mm or more, the incidence of IBTR was
only 2.3% and there was no significant benefit from add-
ing adjuvant RT. However, the group of patients with a 10
mm margin who did not have RT had significantly small-
er lesions than those who had RT (median tumour size =9
mm versus 12.5 mm respectively). With margins of 1 to 9
mm, the relative risk of IBTR for local excision alone was
1.49 (non-significant, p=0.24). Similarly in this group, the
tumour size was significantly higher in the RT arm (14.5
mm) than in the excision alone arm (8 mm). Furthermore,
the rate of comedonecrosis was higher in 1-9 mm margin
group than in the 10 mm margin group. The group of pa-
tients who had a margin width of less than 1 mm, the rela-
tive risk (RR) of IBTR was significantly increased (RR=2.54,
p=0.01) when RT was omitted. However, this group of pa-
tients had larger cancers and a higher incidence of come-
donecrosis than any of the other groups. Therefore, it is
difficult to draw meaningful conclusions from this retro-
spective study as the three groups with different margin
widths differed significantly in other factors known to in-
fluence local recurrence.

Moreover, the importance of margin width in determining
local control after BCS for DCIS is controversial. Neuschartz
and colleagues [40] have recently shown that a tumour mar-
gin width >1 mm is associated with a low recurrence rate
at b years for either BCS alone or BCS plus RT (10.9% vs.
4.6%, p=ns). For all cases, these authors also observed that
lesion size >15 mm and margin width < or =Imm were as-
sociated with increased local recurrence.

Chan etal. [41] also reported that the cut-off in terms of in-
volved margins was <1 mm and that there was no significant
difference in the rates of local recurrence in patients treated
by local excision with margins between 1-5 mm, 5-10 mm
or >10mm. The issue of margin width is further complicat-
ed by the fact that different methods of assessing surgical
margins have been used, including selected tangential sec-
tions, the margin shaving, and cavity peel methods.

In the future trials should adopt uniform criteria for mar-
gin evaluation.

However, these retrospective studies taken together, suggest
that adjuvant RT may be safely omitted in patients with ad-
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equately excised ( margin width = or >1 mm), small (<15
mm) non-high grade DCIS not associated with significant
necrosis. However, the effect of these parameters and espe-
cially margin-width on local recurrence should evaluated in
prospective RCTs that adopt uniform and practical methods
in estimating the size of DCIS and margin width.

It is worth-noting that the margin width represents one
parameter for which no accurate data were provided by
the RCTs outlined above. Another important finding from
Silverstein’s stratification of data according to margin width
comes from the group with clearance <1 mm.

Although adjuvant RT significantly decreased the incidence
of IBTR from 58% to 30%, such a recurrence rate would
still be unacceptably high, suggesting that excision plus RT
is not the optimal treatment for this sub-group of patients.
Rather, further local excision or total mastectomy with or
without immediate reconstruction would be preferred.

ADJUVANT TAMOXIFEN

The role of adjuvant tamoxifen in patients with DCIS re-
mains unclear. The NSABP-B24 study [42] randomized
1804 patients treated with lumpectomy and RT to place-
bo or tamoxifen (20 mg/day for 5 years). The authors ob-
served a significant reduction in breast cancer events at 5
years in the tamoxifen group (8.2 vs. 13.4, p=0.0009). The
cumulative incidence of all invasive breast cancer events in
tamoxifen group was 4.1% at b years (2.1% ipsilateral, 1.8%
contra-lateral and 0.2% regional/distant), however the re-
duction in non-invasive breast cancer events was non-signif-
icant. Furthermore, there was no overall survival benefit as-
sociated with tamoxifen use. On the other hand, tamoxifen
significantly reduced the incidence of IBTR when the mar-
gins were positive and DCIS contained comedo-necrosis.
Among the potential subgroups, no data was reported re-
garding the oestrogen receptor (ER) and progesterone re-
ceptor (PgR) status which is the best predictor of response
to tamoxifen therapy. These preliminary results of the UK/
ANZ DCIS trial [30] demonstrated that among patients not
receiving RT (n=1053) adjuvant tamoxifen did not signif-
icantly reduce the incidence of ipsilateral invasive breast
cancer events (5% vs. 4%, p=0.26) nor that of DCIS (6%
vs. 9%, p=0.1). However the total number of DCIS events
(ipsilateral and contralateral ) was significantly reduced by
tamoxifen (6% vs. 10%, p=0.03). Among patients receiving
RT (n=523), there was no significant difference between
the two groups. These observations differ substantially than
those reported by the only other trial investigating this is-
sue; the NSABP B-24 trial [42]. This discrepancy might be
explained by the difference in age distributions and hor-
mone receptor status between the two trials. Both trials dem-
onstrate that tamoxifen is more effective in reducing the in-
cidence of IBTR in women aged 50 years or younger [30].
Only 9.5% of patients in the UK/ANZ DCIS trial were un-
der the age of 50 compared with 33.5% for the NSABP-B24
trial. The investigators of the UK/ANZ DCIS trial have not
provided any data regarding tamoxifen effects in relation
to the hormone receptor status.

Dr Allred and colleagues have recently presented a sub-
group analysis in relation to the ER status derived from the
NSABP B-24 study during the 25" San Antonio Breast Cancer

Symposium (December 2002) [43]. The ER status was de-
termined for 628 patients who had BCS for DCIS followed
by adjuvant RT. In ER positive tumors (77%), tamoxifen sig-
nificantly reduced the incidence of all breast cancer events
(RR=0.41, 95% CI=0.25-0.65, p=0.0002). This effect was not
seen in patients with ER negative disease (RR=0.80, p=0.51).
However, in view of the small number of events in the ER
negative group (n=36), a small benefit in the group could
not be excluded with certainty. Another limitation of this
retrospective analysis was the lack of standardization of ER
testing. In this study, the ER results from contributing in-
stitutions were significantly more likely to be negative than
those from the central reference laboratory, where ER sta-
tus was determined by

immunohistochemistry (p=0.016). Furthermore no survival
advantage has been demonstrated for tamoxifen use. The
intended pathological review of the UK/ANZ trial may shed
further light on this issue.

Since premenopausal women have a higher risk of recur-
rence after BCS for DCIS [13,32] and a lower risk of de-
veloping endometrial carcinoma with tamoxifen therapy
[27,42], then it may be reasonable to recommend tamoxifen
to younger women who had BCS for high risk DCIS espe-
cially if the tumour is ER and/or PgR positive. Moreover,
patients undergoing BCS and RT for localized DCIS are at
an increased risk of developing invasive breast cancer, it has
been suggested that tamoxifen may be added to BCS and
adjuvant RT as a chemo-preventative agent [4]. However
such a policy requires the acceptance of the controversial
NSABP-P1 trial [45].

Since tamoxifen use is associated with excess mortality related
to endometrial cancer and thrombo-embolic episodes espe-
cially in postmenopausal patients [46], therefore it is not cur-
rently possible to identify subgroups of postmenopausal pa-
tients with DCIS for whom the benefits outweigh the risks.

FUTURE RESEARCH

Hormonal therapy

The potential therapeutic role of third and forth generation
selective estrogen receptor modulators acting as ER down-
regulators (e.g. fulvestrant), or as pure anti-estrogens (e.g.
EM-652) [47] and third generation aromatase inhibitors [48]
in women with hormone receptor positive DCIS should be
investigated by RCTs. The preliminary results of the ATAC
(Arimidex, Tamoxifen Alone or in Combination ) trial [49]
have demonstrated that adjuvant anastrozole is superior to
tamoxifen in postmenopausal women with ER positive early
breast cancer in terms of DFS, prevention of contra-lateral
breast cancer and adverse effects. Zhang et al. have recent-
ly shown that aromatase expression in the stromal and tu-
mour cells is significantly higher for DCIS than for invasive
carcinoma [50]. Such data suggest that third generation ar-
omatase inhibitors are promising as an adjuvant therapy for
hormone sensitive DCIS in postmenopausal patients.

Cyclo-oxygenase 2 (Cox-2)

The cyclooxygenase (COX) enzyme system is composed of
two isoenzymes, COX-1 and COX-2. Recent sources of ex-
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perimental and epidemiological evidence suggest a signifi-
cant role for the COX enzymes, particularly COX-2, in the
pathogenesis of breast cancer [51]. Cox-2 expression has
been detected in most breast tumours including DCIS [51].
This would seem to translate into a potentially viable role
for Cox-2 inhibitors in the treatment of DCIS and preven-
tion of breast cancer, but also raises issues regarding safety
and tolerability of these drugs [52].

Sentinel node biopsy (SNB)

Recent studies have demonstrated that the SNB, which uti-
lizes a simple principle, is a reliable and minimally invasive
method for determining the status of the regional lymph
nodes in patients with clinically node-negative breast cancer.
The technique has been widely used in the management of
patients with early breast cancer despite the lack of long-term
data from randomised controlled trials which are current-
ly in progress [53]. Although neither formal axillary node
dissection nor SNB is appropriate for all cases of DCIS, the
role of the SNB in high-risk lesions (e.g. the presence of mi-
cro-invasion and lesions >4 cm ) and in patients undergo-
ing mastectomy is worth investigating [54-56].

Mammary ductoscopy

Mammary ductoscopy (MD) is an emerging technique that
allows direct visualization of the mammary duct system using
sub-millimeter microendoscopes, and that produces sharp
and clear video images and ductal washings for cytological
analysis [57]. There is a growing body of evidence that MD
may have a role in the management of women with patho-
logical nipple discharge [57] and guiding breast conserv-
ing surgery for DCIS [58].

Further research with carefully designed clinical trials is
required to confirm these potential applications of MD
including its utility in DCIS detection and treatment of
DCIS by combining radiofrequency (RF) or LASER with
MD [57,59]. The therapeutic role of these ablative tech-
niques (LASER and RF) using stereotactic delivery is also
worth investigating.

Molecular markers

Gene expression profiling and proteomics have the potential
to characterize the complex genetic alterations that typify
DCIS in a way that reflects the complexity of the regulatory
mechanisms involved and allows a more accurate predic-
tion of biological behaviour and clinical outcome [60,61].
These techniques may accurately identify a subgroup of
DCIS lesions which are likely to progress to invasive disease
and therefore guide therapeutic strategies. The potential
role of certain molecular markers such as p53, vascular en-
dothelial factor and Her-2 in determining the biological
behaviour and outcome of DCIS also requires further in-
vestigations [62,63].

Imaging

Recent evidence suggests that functional imaging such as
CE-MRI and scintimammograpgy (using Tc-99m MIBI) can
serve as a useful adjunct to structural imaging in the detec-
tion and characterisation of DCIS [10,64]. Further research

is needed to evaluate both the diagnostic and therapeutic
roles of functional imaging in the management of DCIS.

Intra-operative RT

Since that most local recurrences after BCS are in the in-
dex quadrant then whole-breast RT may not always be nec-
essary. If the volume of breast tissue to be irradiated is lim-
ited, RT may be performed intraoperatively. Intraoperative
RT delivered with electrons at the total isodose 21 Gy could
potentially replace standard external RT course of external
RT after BCS for DCIS [65]. This approach reduces irradia-
tion to the skin, subcutaneous tissue, and contralateral breast
and lung and the inconvenience to patients. RCTs evaluat-
ing the potential of this strategy are clearly needed.

CONCLUSIONS

Total mastectomy remains the treatment of choice for mul-
ticenteric and/or extensive disease. Radiotherapy signifi-
cantly reduces the risk of recurrence after adequate local
excision of localized DCIS. Achieving clear surgical mar-
gins is essential for adequate local excision. Radiotherapy
may be safely omitted after breast-conserving surgery for
postmenopausal women with low risk DCIS (USC/VNPI
score =4-5). Tamoxifen can be considered in high-risk
young women (USC/VNPI score =9-12) treated by breast-
conserving surgery for hormone receptor positive DCIS as
long as the potential benefits and adverse effects are ex-
plained to the patient.
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