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Ductal carcinoma in situ of the breast

Melvin ] Silverstein

Ductal carcinoma in situ is a proliferation of malignant
epithelial cells within the ductolobular system of the
breast that show no light microscopic evidence of inva-
sion through the basement membrane into the
surrounding stroma (fig 1). Several forms of histologi-
cal architecture are recognised, the most common of
which are comedo, cribriform, solid, micropapillary,
and papillary.

Until recently, ductal carcinoma in situ was a
relatively uncommon disease, representing only about
1% of all newly diagnosed cases of breast cancer.' It was
usually regarded as a single disease with a single treat-
ment, namely, mastectomy. Most patients presenting
with ductal carcinoma in situ had symptoms—a palpa-
ble mass or discharge from the nipple. During the past
decade, as mammography has become more widely
used and technically better, the number of new cases
has increased dramatically. Most patients now present
with lesions that are not palpable and are clinically
occult. Furthermore, the notion of ductal carcinoma in
situ as a single disease has evaporated. It is now well
recognised as a heterogeneous group of lesions with a
diverse malignant potential. As our understanding of
the disease has evolved and the range of treatment
options has widened, the process of making decisions
about management has become more complex and
controversial. Ductal carcinoma in situ has become so
common and so confusing that the first textbook
devoted solely to the disorder was not published until
19972
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Fig 1 Ductal carcinoma in situ: two histological
forms—micropapillary (/eff) and comedo-type (right)—are evident

Summary points

Cases of ductal carcinoma in situ have increased
appreciably as mammography has improved and
pathologists are becoming more familiar with
minimal lesions

Ductal carcinoma in situ is a heterogeneous
group of lesions, and no single approach to
treatment is suitable for all patients

Although radiotherapy is recommended after
lumpectomy, this may not be necessary in all
subgroups of patients

The Van Nuys prognostic index combines scores
for three prognostic factors; it ranges from 3 (best
prognosis) to 9 (worst prognosis) and may be
useful in planning treatment

Width of the excision margin around the tumour
remains the most important factor in prognosis

Rates for mortality and risk of invasive recurrence
at eight years are 1.4% and 7% respectively

Methods

For this review I selected articles according to their sci-
entific and clinical importance, but I drew heavily on
my 19 years’ experience at a centre that has had
considerable experience in treating patients with
ductal carcinoma in situ.

Diagnosis

During 1997, more than 36 000 new cases of ductal
carcinoma in situ, representing 17% of all new breast
cancers, were diagnosed in the United States.” Most of
these cases were diagnosed by mammography. High
quality mammography is capable of finding a range of
asymptomatic non-invasive lesions that cannot be pal-
pated. These are often smaller, of lower nuclear grade,
and show much subter changes than the lesions
detected with less advanced mammographic equip-
ment in the past.

Technically good mammography requires excep-
tional attention to detail. The need for expert

BMJ VOLUME 317 12 SEPTEMBER 1998 www.bmj.com



Clinical review

radiological interpretation cannot be overemphasised.
The most common mammographic finding is micro-
calcifications, but some lesions may present as masses
or architectural distortions with or without microcalci-
fications.

The considerable effect of modern mammography
can be appreciated by analysing the method of detect-
ing ductal carcinoma in situ at the Breast Center in Van
Nuys. During the first three years of operation
(1979-81), with only a single outdated mammography
unit available and no full time radiologist, an average of
five cases was found each year, only 16% of which were
non-palpable and were detected mammographically.
Beginning in 1982, four new state of the art mammog-
raphy units were added, along with a full time radiolo-
gist specialising in mammography. The number of new
cases increased dramatically. In the past five years, 92%
of all newly diagnosed patients with ductal carcinoma
in situ had non-palpable lesions found mammographi-
cally* Fifty eight cases were diagnosed in 1997, 11
times the number found in our first year of operation.

Classification

In April 1997, a consensus conference on the
pathology of ductal carcinoma in situ was convened in
Philadelphia under the auspices of the Breast Health
Institute. Although there was agreement on a number
of basic issues, such as the need to achieve sufficiently
wide excision margins, measure tumour extent, and
note nuclear grade, histological architecture, and
polarisation, consensus on a single unified classifi-
cation for ductal carcinoma in situ was not achieved.’

At present there are several classifications based on
histological structure, nuclear grade, comedo-type
necrosis, cytonuclear differentiation, or various combi-
nations of these factors. Nuclear grade, comedo-type
necrosis, tumour size, and the width of the tumour
margin are all important predictors of the probability
of local recurrence after breast conservation treatment
for ductal carcinoma in situ.”" Two of these factors,
nuclear grade and necrosis, were used to develop a
simple, reproducible classification called the Van Nuys
classification (fig 2).""* This classification yields three
different subgroups of patients with ductal carcinoma
in situ, with different rates of local recurrence after
breast conservation.” But histological classification
alone, no matter which one is used, is inadequate for
determining proper treatment. A small, aggressive
looking lesion may be adequately treated by excision
alone if the margins are widely clear, whereas a large,
seemingly unaggressive lesion with an excision margin
that is not clear may be better treated by mastectomy
and immediate reconstruction. Clearly, factors in addi-
tion to the morphological appearance must be consid-
ered when planning treatment.” "*

Treatment

For years, the standard treatment for most patients
with ductal carcinoma in situ has been mastectomy.
Although mastectomy is clearly overtreatment for
many cases, it results in an extremely low local
recurrence rate and mortality from breast cancer.' ® In
the past decade, interest in breast conserving surgery
for patients with ductal carcinoma in situ has been
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Fig 2 Van Nuys pathological classification for ductal carcinoma in
situ of the breast. Reprinted with permission’

considerable. A number of prospective randomised
trials evaluating breast preservation are in progress in
Europe, including the FEuropean organisation for
research and treatment of cancer trial and the UK trial
(which includes a tamoxifen arm). Both of these trials
are approaching a stage at which data will be available.
To date, however, only one prospective randomised
trial has been published. This is protocol B-17,
performed by the National Surgical Adjuvant Breast
Project in the United States."”

Protocol B-17

The results of protocol B-17 were updated in 1995 and
1998.” ' In this study, more than 800 patients with
ductal carcinoma in situ that had been excised with
clear surgical margins were randomised to two
groups—treatment with excision only and excision plus
radiotherapy. After eight years of follow up, a
significant decrease in local recurrence of ductal carci-
noma in situ and invasive breast cancer was seen in
patients treated with radiotherapy. The overall local
recurrence rate for patients treated by excision only
was 27% at eight years. For patients treated with
excision plus irradiation, it was 12% at eight years."
Radiotherapy resulted in a significant decrease in non-
invasive ductal carcinoma in situ as well as in invasive
local recurrence. These data led the National Surgical
Adjuvant Breast Project to continue to recommend
postoperative radiotherapy for all patients with ductal
carcinoma in situ who chose to save their breasts—a
recommendation that I consider too broad at this time.

Criticism of the protocol

Protocol B-17 has been criticised for a number of
reasons, the most important being a lack of analysis of
different pathological subsets and the lack of size
measurements in more than 40% of cases in the initial
report.” ** Other problems include the lack of require-
ment for mammographic-pathological correlation or
specimen radiography; no uniform guidelines for
tissue processing or size estimation; and the authors’
definition of what constitutes a clear excision margin.
The project group defines clear excision margins as a
tumour that has not been transected. A few fat cells or
collagen fibres between the tumour and the inked mar-
gin are all that is required to call the margin clear. If
excision margins are defined in this way, some patients
who have appreciable residual disease are placed in the
group with clear margins.

In defence of the National Surgical Adjuvant
Breast Project Group, its trial was designed more than
14 years ago, at a time when researchers were asking a
single broad question: Does radiotherapy benefit

735



Clinical review

736

patients with ductal carcinoma in situ treated with
breast preservation? The answer to that question is
clearly, yes. However, the study was not designed to
answer the more sophisticated questions we ask today
of exactly which subgroups might benefit from
radiotherapy and by how much. If the benefit in a given
subgroup is small, the advantage gained by radio-
therapy will probably be more than offset by its cost
and disadvantages.

Subgroups and radiotherapy

Radiotherapy is expensive and, in a very few cases, is
accompanied by considerable side effects such as
cardiac toxicity and pulmonary fibrosis."” Radiation
fibrosis is a more common side effect, particularly with
some of the older outmoded radiotherapy techniques
common during the 1980s. This complication changes
the texture of the breast, makes mammographic follow
up more difficult, and may result in delayed diagnosis if
there is a recurrence. Doctors must be satisfied that the
benefits of radiation, in terms of improved survival free
of recurrence, outweigh considerably the side effects,
complications, inconvenience, and costs.

Consider the following two patients, both of whom
would receive postoperative radiotherapy if treated
according to the recommendations of protocol B-17.
The first is a woman with a low grade ductal carcinoma
in situ of 7 mm that has been widely excised with a
minimum of 15 mm margins in all directions.
Compare her with the second patient, a woman with a
high grade lesion of 17 mm showing comedo-type
necrosis in which ductal carcinoma in situ approaches
to within 0.3 mm of the inked margin, but does not
involve it. According to protocol B-17, both of these
patients should be treated with radiotherapy and in
neither is further excision recommended. At my
centre, the first patient would receive no additional
treatment. She would be carefully followed with physi-
cal examination and mammography every six months.
The second patient would undergo a wide re-excision
before a final treatment decision was made. If appreci-
able residual disease approaching the new margins
were found, mastectomy and immediate reconstruc-
tion would be recommended; if widely clear new mar-
gins with little or no residual ductal carcinoma in situ
were found, radiotherapy or perhaps follow up alone
would be recommended. The data on which those
treatment recommendations are based will be dis-
cussed below in the section on the Van Nuys prognos-
tic index.

Current approaches
Current treatments for ductal carcinoma in situ range
from simple tumour excision, to various forms of wider
excision (segmental resection, quadrant resection), to
mastectomy with or without reconstruction. All
treatments less than mastectomy may be followed by
radiotherapy. Since ductal carcinoma in situ is a
heterogeneous group of lesions, and because patients
have a variety of personal agendas that must be
considered when selecting treatment, no single
approach will be appropriate for all forms of the
disease. Methods must be developed to determine the
best treatment for each patient.

If untreated, the most innocuous looking forms of
ductal carcinoma in situ (for example, those of low

nuclear grade, small celled without necrosis, and posi-
tive for oestrogen and progesterone receptor, and
those that are negative for c-erbB2) may never cause a
clinical problem. Only about 40% of untreated low
grade lesions become invasive over a time span of
approximately 25-30 years.” This has led both doctors
and patients to question whether these lesions should
have been classified as cancer in the first place. On the
other hand, the most aggressive forms of ductal carci-
noma in situ (high nuclear grade, large celled with
comedo-type necrosis) are much more likely to
develop into invasive carcinomas if left untreated, and
in considerably shorter periods of time.

Doctors need to know which lesions, if untreated,
are going to become invasive breast cancer. They need
to know which lesions, if treated conservatively, have
such high rates of recurrence that mastectomy is the
preferred treatment. And they need to know which
patients in the group who do not need mastectomy can
be treated by tumour excision alone and which ones
need postoperative radiotherapy. The questions are
simple; the answers are not and are the focus of inter-
national debate.

The axilla

There is now uniform agreement that for patients with
ductal carcinoma in situ, the axilla need not be
treated.”” * In this centre, the axilla is not treated in any
fashion in patients with ductal carcinoma in situ
undergoing breast conservation surgery. It is not
irradiated and no form of axillary sampling or
dissection is performed. For patients with lesions large
enough to require mastectomy, a sentinel node biopsy
is performed using a vital blue dye, a radioactive tracer,
or both, at the time of mastectomy.”* This is done in
case permanent sectioning of the mastectomy speci-
men shows one or more foci of invasion. If invasion is
documented, no matter how tiny, the lesion is no
longer considered ductal carcinoma in situ but rather
an invasive cancer with an extensive intraductal
component. The lesion size is the maximum diameter
of the largest invasive focus (not the diameter of the
ductal carcinoma in situ). The sentinel node or nodes
are evaluated by haematoxylin and eosin staining, and
where routine stains are negative, this is followed by
immunohistochemical investigation for cytokeratin.

Van Nuys prognostic index

Nuclear grade, the presence of comedo-type necrosis,
tumour size, and the width of the excision margin are
all important factors capable of predicting local recur-
rence in patients with ductal carcinoma in situ.""* By
using a combination of these factors it may be possible
to select subgroups of patients who do not require
irradiation if breast conservation is chosen or whose
recurrence rate is potentially so high, even with breast
irradiation, that mastectomy is preferable.

As I have already mentioned, the first two of these
prognostic factors, nuclear grade and comedo-type
necrosis, were used to develop the Van Nuys
pathological classification.” However, nuclear grade
and comedo-type necrosis are inadequate as the sole
guidelines in the treatment selection process—tumour
size and margin width are also important.”® By
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Fig 3 Probability of survival free of local recurrence for 448 patients
treated by breast conservation surgery in relation to their Van Nuys
prognostic index score (3 or4 v5,6,0or7 v8or9)

combining all of these factors, the Van Nuys prognos-
tic index was developed.”® Scores from 1 to 3 were given
for each of the three different predictors of local breast
recurrence (size of the tumour, width of the margin,
and pathological classification) for a group of 448
patients with ductal carcinoma in situ treated with
breast preservation. Table 1 shows the Van Nuys prog-
nostic index scoring system. The scores for each
predictor for each individual patient were totalled to
yield a score ranging from a low of 3 (best prognosis)
to a high of 9 (worst prognosis). Fig 3 shows the prob-
ability of recurrence in 448 patients divided into three
subgroups on the basis of their score (3 or 4 versus 5, 6,
or 7 versus 8 or 9). The probability of local recurrence
is significantly different for each subgroup. More
importantly, patients with low scores (3 or 4) showed
no difference in survival free of local recurrence at 12
years regardless of whether they had had radiotherapy
(fig 4). They can therefore be considered for treatment
with excision only. Patients with intermediate scores (5,
6, or 7) showed a significant decrease in local
recurrence rates with radiotherapy (fig 4). Conserva-
tively treated patients with scores of 8 or 9 had
unacceptably high local recurrence rates, regardless of
irradiation (fig 4), and should be considered for
mastectomy.

The Van Nuys prognostic index is a numerical
algorithm based on tumour features (which cannot be
controlled by the patient or surgeon) and recurrence
data from a large series of patients with ductal
carcinoma in situ. It allows us to quantify prognostic
factors that are easily measured and to place patients
into one of three clearly defined risk groups. Formula-
tion of the score is designed to be within the capabili-
ties of any hospital. The index allows a more rational
approach to the treatment of ductal carcinoma in situ,
which at present is often based on anecdotal
experience. The prognostic index was designed to be
used in conjunction with, and not instead of, clinical
experience and prospective randomised data. As with
all these aids to treatment planning, it will need to be
validated independently.

Margin width

Margin width—the distance between ductal carcinoma
in situ and the closest inked margin—reflects the
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Table 1 Van Nuys prognostic index scoring system*

Score
Predictor 1 2 3
Tumour size (mm) <15 16-40 =41
Margin width (mm) =10 1-9 <1

Pathological classification Not high grade, no
necrosis (nuclear grades

1and 2)

*Scores (1-3) for each of the predictors are totalled to yield an index score ranging from a low of 3 to a
high of 9. Reproduced with permission®

Not high grade, with
necrosis (nuclear
grades 1 and 2)

High grade with or
without necrosis
(nuclear grade 3)

completeness of excision. Although the multivariate
analysis used to derive the Van Nuys prognostic index
suggests approximately equal importance for the three
major factors (margin width, tumour size, and classifi-
cation), the width of the margin should indeed be the
single most important factor. In other words, since duc-
tal carcinoma in situ is a non-invasive lesion without the
ability to invade and metastasise (two critically important
components of the fully expressed malignant pheno-
type), complete excision should produce a cure.
Currently, the best way to assess complete excision is by
determining margin width. The work of Holland and

Survival

1.0 Cm O 9 0 00 e PR PO O B G RaP—
08
0.6

0.4

02 Score 3 or 4
" e—e Radiotherapy (n=38)
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02
(P=0.022)

Survival

Score 8 or 9
o—o Radiotherapy (n=28)
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(P=0.015)

0o 1 2 3 4 5 6 7 8 9 10 11 12
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Fig 4 Probability of survival free of local recurrence after breast
conservation surgery with and without radiotherapy in patients with
Van Nuys prognostic index scores of 3 or 4; 5, 6, or 7; or 8 or 9
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Table 2 Outcome after recurrence in 707 patients with ductal carcinoma in situ
analysed in relation to treatment*

Excision and
Mastectomy radiation Excision only
Number of patients (n=707) 259 208 240
Total recurrences (n=74) 2 36 36
Invasive recurrences (n=35) 2 18 15
Distant metastases (n=7) 1 5 1
Breast cancer deaths (n=5) 0 4 1
Average tumour size (mm) 40 18 14
Local recurrence rate (%) 0.5 16 21
Distant recurrence rate (%) 0.5 34 1
Mortality from breast cancer (%) 0 3 0.9
Mortality from all causes (%) 6 7 9

*All values for recurrences and mortality are Kaplan-Meier estimates at eight years.

738

Faverly suggests that when margin widths exceed 10
mm, the likelihood of residual disease is relatively
small.* Data from the Breast Center in Van Nuys show
that there is litle benefit from radiotherapy after
excision of the carcinoma if margins are greater than 10
mm, regardless of the nuclear grade” or the presence of
comedo-type necrosis.”

The value of margin width has been confirmed by
the group from Nottingham.* They reported a local
recurrence rate of 6% in a group of 48 patients treated
with excision only and with margins greater than
10 mm. These results were updated by Blamey at the
fourth consensus conference of the European Organ-
isation for Research and Treatment of Cancer held in
Heemskerk, the Netherlands, earlier this year, and they
continued to support the critically important role of
adequate margin width.

Outcome after recurrence

Local recurrence after treatment for ductal carcinoma
in situ is demoralising and, if invasive, a threat to life. In
most reported series, approximately 50% of all local
recurrences are invasive.’ ' For this review, I have
updated the Van Nuys series to June 1997 to include a
total of 707 patients. There have been 74
recurrences—35 invasive and 39 non-invasive (table 2).
All of the patients with non-invasive recurrences did
well. None developed distant disease and there were no
deaths from breast cancer.”

Among the 35 patients with invasive recurrences,
half presented with stage 1 disease and the other half
with stage 2A or more. Seven patients developed distant
disease and five died of breast cancer. The median
follow up for the 35 patients with invasive recurrences
was 9.3 years. Breast cancer mortality at eight years, cal-
culated by the Kaplan-Meier method, was 14%, and the
rate of occurrence for distant disease was 27%. Both
rates were similar to the ones reported by Solin et al.” *
Invasive recurrence after treatment for ductal carci-
noma in situ is important. It converts a patient who had
stage 0 disease to one with, on average, stage 2A breast
cancer (range stage 1 to stage 4).

The treatment for a patient with an invasive recur-
rence should be based on the stage of the recurrence.
Patients treated initially by mastectomy generally
require excision of the recurrence followed by
radiotherapy to the chest wall and chemotherapy.
Patients previously treated by excision and radio-
therapy generally require mastectomy, followed by

chemotherapy if the invasive recurrence is high grade
or greater than 1 cm in diameter, or the markers for
prognosis are poor. Patients previously treated by exci-
sion only, can undergo re-excision. If clear margins are
obtained, they can be considered for breast preserva-
tion with radiotherapy. Many, however, will probably
opt for mastectomy. The decision to add adjuvant
chemotherapy should be based on tumour factors. We
must not lose sight of the fact that, overall, patients with
ductal carcinoma in situ have a good outlook. When
our entire series of 707 patients is considered, the
chance of an invasive recurrence at eight years is 7%
and the probability of a death from breast cancer is
only 1.4%. It is, however, a tragedy when ductal
carcinoma in situ recurs as invasive breast cancer and
the patient goes on to die of the disease. Patients
treated with breast conservation surgery should be fol-
lowed closely. At our centre, they are examined
physically every six months ... forever. Mammography
is performed every six months on the ipsilateral breast
and on the contralateral breast yearly.

The future

Until recently, our approaches to ductal carcinoma in
situ have been based on its morphology rather than its
aetiology. The focus of investigation is now shifting to
genotype rather than phenotype. Morphologically
normal looking tissue surrounding areas of ductal car-
cinoma in situ may show losses of heterozygosity simi-
lar to the primary tumour.”™ It is highly likely that
genetic changes precede morphological evidence of
malignant transformation. Medicine must learn how to
recognise these genetic changes, how to exploit them,
and, in the future, how to prevent them. Ductal
carcinoma in situ is a lesion in which the complete
malignant phenotype of unlimited growth, angio-
genesis, genomic elasticity, invasion, and metastasis has
not been fully expressed. With sufficient time, most
non-invasive lesions will develop the ability to invade
and metastasise. We must learn how to prevent this.
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Lesson of the week

Childhood Cushing’s syndrome induced by
betamethasone nose dI'OpS, and repeat prescr iptiOl’lS
C A Findlay, ] F Macdonald, A M Wallace, N Geddes, M D C Donaldson

Tatrogenic Cushing’s syndrome secondary to oral
corticosteroid treatment is well documented, as is
systemic absorption of topical steroid preparations
that are potent or used for a long time. However, frank
Cushing’s syndrome as a result of inhaled or intranasal
corticosteroids is not well recognised. We present two
cases of childhood Cushing’s syndrome secondary to
prolonged use of intranasal betamethasone.

Case reports

Case 1

A boy aged 7 years was referred to the endocrine clinic
with a history of growth failure associated with obesity.
Opver the past two years his weight had increased from
the 50th to the 97th centile with height falling from the
10th to the 3rd centile. He had no history of note apart
from mild atopy and chronic catarrh, for which he had
been prescribed 0.1% betamethasone nasal drops.

On examination he was cushingoid with normal
prepubertal genitalia. His blood pressure was 165/
75 mm Hg (> 95th centile for age). Pituitary Cushing’s
syndrome was diagnosed clinically and he was
admitted for endocrine assessment. We expected to
find high serum cortisol concentrations, but cortisol
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was undetectable (<24 nmol/l) and he did not
respond to stimulation by insulin hypoglycaemia.
Adrenocorticotrophic hormone was also undetectable.
A 24 hour urine sample showed extremely low adrenal
steroid metabolite concentrations, indicating severely
impaired adrenal function. Computed tomography of
the brain and adrenal glands showed no abnormality.

The drug history was reviewed. Over the past 19
months he had been using 0.1% betamethasone
sodium phosphate nose drops continuously, at a dose
of two drops per nostril twice daily. Twenty seven
repeat prescriptions had been issued during this time.

We diagnosed Cushing’s syndrome secondary to
systemic absorption of intranasal betamethasone. The
steroid nose drops were discontinued and replaced by
xylometazoline, a sympathomimetic nasal prepara-
tion. Because of the severity of the adrenal
suppression maintenance hydrocortisone was started
at 10 mg/m?/day with instructions to double the dose
during acute infections. The boy’s adrenal function
will be retested after one year and we expect to wean
him off hydrocortisone. At review five weeks after
stopping betamethasone he had lost 1kg and his
cushingoid appearance had lessened. His blood
pressure was normal.

Children
should have
betamethasone
nose drops
prescribed for
only short
periods
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