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Objective

The authors reviewed their institution’s experience treating
mammographically detected ductal carcinoma in situ (DCIS)
of the breast with breast-conserving therapy (BCT) to deter-
mine 10-year rates of local control and survival, patterns of
failure, and factors associated with outcome.

Summary Background Data

From January 1980 to December 1993, 177 breasts in 172 pa-
tients were treated with BCT for mammographically detected
DCIS of the breast at Wiliam Beaumont Hospital, Royal Oak,
Michigan.

Methods

All patients underwent an excisional biopsy, and 65% were reex-
cised. Thirty-one breasts (18%) were treated with excision alone,
whereas 146 breasts (82%) received postoperative radiation
therapy (RT). All patients undergoing RT received whole-breast
irradiation to a median dose of 50.0 Gy. One hundred thirty-six
(93%) received a boost to the tumor bed for a median total dose
of 60.4 Gy. Median follow-up was 5.9 years for the lumpectomy
alone group and 7.2 years for the lumpectomy + RT group.

Results

In the entire population, 15 patients had an ipsilateral breast re-
currence. The 5- and 10-year actuarial rates of ipsilateral breast
recurrence were 7.8% and 7.8% for lumpectomy alone and

8.0% and 9.2% for lumpectomy + RT, respectively. Eleven of
the 15 recurrences developed within or immediately adjacent to
the lumpectomy cavity and were designated as true recurrences
or marginal misses (TR/MM). Four recurred elsewhere in the
breast. Eleven of the 15 recurrences were invasive, whereas 4
were pure DCIS. Only one patient died of disease, yielding 5-
and 10-year actuarial cause-specific survival rates of 100% and
99.2%, respectively. Eleven patients were diagnosed with sub-
sequent contralateral breast cancer, yielding 5- and 10-year ac-
tuarial rates of 5.1% and 8.3%, respectively. Clinical, pathologic,
and treatment-related factors were analyzed for an association
with ipsilateral breast failure or TR/MM. No factors were signifi-
cantly associated with ipsilateral breast failure. In the entire popu-
lation, the omission of RT and younger age at diagnosis were
significantly associated with TR/MM. Patients younger than 45
years at diagnosis had a significantly higher rate of TR/MM in
both the lumpectomy + RT and lumpectomy alone groups.
None of the 37 patients who received a postexcisional mammo-
gram had an ipsilateral breast failure versus 15 in the patients
who did not receive a postexcisional mammogram.

Conclusions

Patients diagnosed with mammographically detected DCIS of
the breast appear to have excellent 10-year rates of local control
and overall survival when treated with BCT. These results sug-
gest that the use of RT reduces the risk of local recurrence and
that patients diagnosed at a younger age have a higher rate of
local recurrence with or without the use of postoperative RT.

The widespread use of screening mammography to detewosis of clinically occult ductal carcinoma in situ (DCIS3.
breast cancer has led to a significant increase in the diafsr an effort to establish appropriate treatment recommenda-
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tions for patients undergoing breast-conserving therapy
(BCT), multiple groups have attempted to identify subsets
of patients who are at greater risk for developing a local
recurrence. Various authors have reported that certain his-
topathologic factors (margin status, nuclear grade, tumor
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size) may be associated with a higher local recurrencérange 1-39 nodes). Since 1990, surgical staging of the
rate>*° Several of these studies have analyzed treatmersxilla has not been routinely performed.

results and prognostic factors for DCIS in general. How- One hundred forty-six breasts (82%) received postoper-
ever, studies reporting prognostic variables for clinicallyative radiation therapy, whereas 31 breasts (18%) were
detected DCIS may not be directly applicable to mammo-+reated with excision alone. Reasons for omitting RT were
graphically detected lesions. Only three prior studies haveften difficult to determine, but included short life expect-
confined their analyses to mammographically detectedncy, favorable tumor characteristics, and patient prefer-
DCIS}31*18Each of these studies included only patientsence.

who were treated with excision followed by radiation ther-  Qur radiation technique has been previously repdftéd.
apy (RT), and follow-up for most studies has been relativelygriefly, RT was initiated at a median interval of 5.1 weeks
short. This report describes the 10-year outcome of a larggfier the last surgical procedure (range 0-32 weeks). The
group of patients with mammographically detected DClSgptire preast was irradiated with 4—6 MV photons to a
tr'eated with BCT,.irchuding those treated with either ?XCi'median dose of 50.0 Gy (range 43.1-56.0 Gy). Whole-
sion alone or excision foIIo_wed by RT. Patterns .of fallure breast irradiation was followed by a supplemental boost to
are analyzed to help clarify the factors associated Withe yymor bed in 136 cases (93%) for a median total dose of
outcome. 60.4 Gy (range 45.0—71.8 Gy) to the tumor bed. The tumor
bed was boosted with electrons in 107 cases, an interstitial
implant in 28 cases, or photons in 1 case. The 10 cases not
boosted received a median of 50.4 Gy to the entire breast
ﬁange 45.0-56.0 Gy). Regional lymphatics were not treated
in any patient, and no adjuvant chemotherapy was admin-

PATIENTS AND METHODS

From January 1980 through December 1993, 210 breas
in 205 patients with DCIS were treated with BCT at Wil-

liam Beaumont Hospital in Royal Oak, Michigan. One
hundred eighty-seven of these cases (89%) were detected

graphically detected, 170 (91%) underwent complete patho-

logic review. Ten of the 187 cases were excluded based of! :
mens, the following were recorded:

findings at histologic review (3 for invasive cancer, 6 for
atypical ductal hyperplasia, and 1 for lobular carcinoma in
situ). The study population included 167 patients with uni-
lateral DCIS and 5 patients with bilateral DCIS for a total of
177 breasts with DCIS in 172 patients.

All women had American Joint Committee on Cancer
(AJCC) clinical stage 0 (Tis NO MO) DCIS of the breast at
presentationt! Patients with the following findings were
excluded in this analysis: invasive carcinoma of the breast,
microinvasive carcinoma of the breast, or initial detection
by any method other than mammography. Nine patients
(5%) with previous or simultaneous contralateral breast
cancer (five with DCIS and four with invasive cancer) were
included in the study population. However, the four patients
with previous or simultaneous contralateral invasive breast
cancer were excluded from all survival analyses.

All women were treated with either excision alone or
excision followed by breast irradiation. The surgical treat-
ment in all cases consisted of excision of tissue around the
tip of the needle localization wire. The initial excision was
guided by mammographic needle localization in 174 cases
(98%). One hundred fifteen cases (65%) underwent a reex-
cision of the primary tumor site due to closeZ mm),
positive, or uncertain margins at the discretion of the sur-
geon or radiation oncologist. In some cases, postexcisional
(preirradiation) mammograms were obtained to exclude re-
sidual microcalcifications in the breast.

Pathologic lymph node staging was performed in 81
cases (46%). All lymph nodes excised were free of metas-
tasis. The median number of lymph nodes removed was 14

Bstered. Six patients (3%) received adjuvant tamoxifen.

screening mammoaraohy. Of the cases that were mammo-yA” specimen slides were reviewed for this study by one
g graphy. of the authors (NSG) without knowledge of the clinical

tcome. For both the initial biopsy and reexcision speci-

« Maximum specimen dimensions

. Pattern of DCIS involvement, categorized as tumorous,
tumorous with dispersion, or predominantly dispersed.
DCIS formed a tumorous lesion when the DCIS ducts
were closely grouped such that a tumor size could be
measured. DCIS had a dispersed pattern when one or
more DCIS ducts were separated by normal breast
parenchyma in a random or discontinuous pattern
(sometimes on several slides) such that a tumor size
could not be measured.

« Maximum DCIS tumor dimensions, measured from the
portion of DCIS that had a tumorous pattern. If a
tumorous lesion was contiguous across several slides,
this tumor dimension was calculated using an estimated
maximal tumor block thickness of 0.4 cm and multi-
plying by the number of slides containing the tumor.
The dispersed pattern associated with tumorous DCIS
was not measured.

. Predominant histologic subtype, categorized as
comedo, cribriform, papillary, micropapillary, solid,
clinging, or cystic¢®

. Predominant nuclear grade

. Highest nuclear grade

. Margin status, classified as positive (any DCIS duct
transected at the margin), close (DCIS located within
0.2 cm of the inked margin edge, but not transected),
negative (no DCIS within 0.2 cm of the inked margin),
or uncertain (specimen was not inked or was frag-
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mented such that the specimen margin could not b&he statistical significance of differences between actuarial
determined). curves was calculated with the log-rank t&sMultivariate
analysis was performed using multiple logistic regression.
Based on the findings of the complete pathologic reviewP = .05 was considered statistically significant. For calcu-
those 92 patients with a measurable tumor size were cladations of survival, the number of patients was used instead
sified according to the Van Nuys Prognostic Indexof the number of cases. All time intervals were calculated
(VNPI).!! Patients with an uncertain margin status afterfrom the date of diagnosis. Statistical analysis was per-
pathologic review were excluded from Van Nuys scoring.formed using SAS version 6.12 (SAS Institute, Inc., Cary,
For the purposes of this analysis, the margin status wahIC).
considered close (Van Nuys margin score 3) if DCIS was The median follow-up for all patients was 7.0 years
within 0.2 cm of the margin. (range 1.3-14.2 years). One hundred thirty-nine patients
Mammographic findings were recorded from a retrospec{79%) were followed for at least 5 years, whereas 34 pa-
tive review of reports on patient charts. Results were catetients (19%) were followed for more than 10 years. Median
gorized as mass alone (with no calcifications), calcificationgollow-up was 5.9 years for the lumpectomy alone group
alone, or mass and calcifications. The vast majority ofand 7.2 years for the lumpectomy RT group.
patients underwent standard two-view film screening mam-
mography (craniocaudal and mediolateral oblique) with
magnification views of suspicious calcifications or massesRESULTS
After completion of treatment, patients were evaluated
every 3 months for the initial 2 years of follow-up, and at

6-month intervals thereafter. Patients frequently alternate hirtv-seven 219%) underwent postexcisional manm-
follow-up visits between their surgeon and radiation oncol- y-seven cases ( (.’) underwent postex
mography to rule out residual microcalcifications. In seven

ogist. Mammograms were performed 6 months after com-

0 . -
pletion of treatment and annually thereafter, unlessamamQf these cases (19%), suspicious findings were noted,

mographic finding warranted earlier follow-up. prompting or confirming the need for reexcision. Residual

An ipsilateral breast failure was defined as the reappeauj—DCIS Wa?. pr?segéol/n thi reexg|5|on stpeuxmtiani "r: ?'): of thie
ance of cancer in the treated breast before or at the time of '/ Patients (86%) who underwent reexcision for suspi-

metastases. Ipsilateral breast failures were classified by cIir%'O;SIpSSteXS:S'Ion?I :nsimvrcogrr?ms.tisl)f :Cihne IlrE:]O rceiﬁesstav':/l;tsh
ical location in relation to the initial boost volume according complete paihologic review, a negative final marg

) ) 0 0 .
to the criteria described by Recht et'8IA true recurrence/ was confirmed in 68%. Only 4% of specimens were not

marginal miss (TR/MM) was defined as a recurrence Withininked or were fragmg:nted such that the final margin status
or immediately adjacent to the boost volume (or primaryCOUId not be determined.
tumor site in patients not receiving RT). An “elsewhere”
failure was defined as an ips_ilateral 'breast recurrence se\y tcome for All Patients
eral centimeters from the primary site and was generally
thought to be a new primary cancer or multicentric cancer. Tables 2 and 3 list 5- and 10-year actuarial outcome data
Contralateral breast failure was defined as the subsequeftr ipsilateral breast failure, TR/MM, elsewhere failure,
development of breast cancer in the opposite, untreatecontralateral breast failure, disease-free survival, overall
breast. survival, and cause-specific survival for the entire patient
Overall survival reflects all deaths, cancer-related or otherpopulation. A total of 15 patients had recurrence in the
wise. Cause-specific survival was based on deaths attributed ijosilateral breast, yielding 5- and 10-year rates of 8.0% and
breast cancer. The four patients with previous or simultaneou8.1%, respectively. One hundred twenty-seven patients
contralateral invasive breast cancer were excluded from alvere at risk for an ipsilateral breast recurrence at 5 years
contralateral breast failure and survival analyses. Howevegnd 31 at 10 years. In 11 cases (73%), the recurrences were
these patients were included in all ipsilateral breast failureclassified as a TR/MM, and in 4 cases (27%), the recur-
TR/MM, and elsewhere failure analyses. The five patients withrences were noted elsewhere in the breast (eg, a new pri-
previous or simultaneous contralateral DCIS were also exmary lesion). The 5- and 10-year actuarial rates of a
cluded from contralateral breast failure analyses, but they wer€R/MM were 6.3% and 7.4%, respectively. The mean in-
included in survival analyses. terval from diagnosis to TR/MM was 3.8 years (range
Actuarial results for ipsilateral breast failure, contralat-1.1-6.8 years, median 3.9 years). For recurrences that oc-
eral breast failure, disease-free survival, overall survivalcurred elsewhere in the breast, the 5- and 10-year actuarial
and cause-specific survival were calculated by the Kaplanrates were 1.8%. The mean interval from diagnosis to else-
Meier methoct® The association of clinical, pathologic, and where failure was 4.8 years (range 2.5-10.3 years, median
treatment-related variables with any given event was ana3.2 years). The mean interval for all ipsilateral breast fail-
lyzed using Fisher's exact test (two-tailed) for categoricalures was 3.8 years (median 3.3 years). Thirteen ipsilateral
variables and logistic regression for continuous variablesbreast failures (87%) occurred at 5 years or less. One

Table 1 lists the various clinical, pathologic, and treat-
ent-related characteristics of the entire study population.



238 Kestin and Others Ann. Surg. * February 2000

Table 1. CLINICAL AND PATHOLOGIC CHARACTERISTICS OF THE ENTIRE
PATIENT POPULATION

Lumpectomy + RT Lumpectomy Alone All Breasts
Characteristic No. of Breasts % of Breasts No. of Breasts % of Breasts No. of Breasts % of Breasts

Age at Diagnosis

< 45 years 30 21 2 6 32 18

= 45 years 116 79 29 94 145 82
Location

Outer 92 63 17 55 109 62

Inner 31 21 9 29 40 23

Central 23 16 5 16 28 15
Mammography Findings

Calcifications alone 121 83 25 81 146 82

Mass alone 14 10 5 16 19 11

Mass with calcifications 11 7 1 3 12 7
Reexcision Status

No reexcision 54 37 8 26 62 35

Negative 44 30 10 32 54 31

Positive 48 33 13 42 61 34
Postexcisional Mammogram

Yes 31 21 6 19 37 21

No 115 79 25 81 140 79
Maximum Tumor Dimension

<1.0cm 59 45 16 57 75 47

=1.0cm 17 13 0 0 17 11

Predominantly dispersed 56 42 12 43 68 42
Predominant Histologic Subtype

Comedo 30 23 7 25 37 23

Cribriform 70 53 11 39 81 51

Micropapillary 10 9 2 7 12 7

Solid 19 14 7 25 26 16

Macropapillary 0 0 1 3 1 1

Clinging 2 2 0 0 2 1

Cystic 1 1 0 0 1 1
Predominant Nuclear Grade

1 24 18 4 14 28 18

2 71 54 14 50 85 53

3 37 28 10 36 47 29
Final Margin Status

Negative 88 67 20 72 108 68

Close (= 2 mm) 25 19 3 11 28 17

Positive 16 12 2 7 18 11

Uncertain 3 2 3 11 6 4
Van Nuys Prognostic Index

3-4 37 49 10 63 47 51

5-7 37 49 6 38 43 47

8-9 2 3 0 0 2 2
All Breasts 146 100 31 100 177 100

TR/MM and one elsewhere failure occurred at 6.8 and 10.3ecurrences classified as TR/MM, the 10-year actuarial rate
years, respectively. for the lumpectomy+ RT group was 7.3%, versus 7.8% for
those treated with lumpectomy alone. The 10-year actuarial
. rate of elsewhere failure was 2.1% in the lumpectomRT
Outcome by Treatment Technique group. No patients in the lumpectomy alone group experi-
In the group treated with lumpectomy RT, 13 patients enced an elsewhere failure.
had recurrence, yielding 5- and 10-year actuarial rates of Because of patient selection and death from intercurrent
8.0% and 9.2%, respectively. In those treated with lumpecHlness, the 5- and 10-year disease-free and overall survival
tomy alone, two patients experienced an ipsilateral breagsttes varied significantly between the two treatment groups.
failure, yielding a 5- and 10-year rate of 7.8%. For theThe 10-year disease-free survival rate was 88.5% in the
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Table 2. 5-YEAR ACTUARIAL RESULTS BASED ON TREATMENT

Elsewhere Ipsilateral Contralateral Disease-Free Overall Cause-Specific
Group TR/MM Failure Breast Failure Breast Failure Survival Survival Survival
Lumpectomy + RT 6.0% 2.1% 8.0% 5.3% 89.7% 97.8% 100%
Lumpectomy alone 7.8% 0% 7.8% 3.6% 78.2% 85.7% 100%
All patients 6.3% 1.8% 8.0% 51% 87.7% 95.8% 100%

TR/MM, true recurrence or marginal miss.

lumpectomy+ RT group versus 59.2% for the lumpectomy consisted of mastectomy in 14 cases (93%). One patient
alone group. The 10-year overall survival rate was 96.9% innitially treated with lumpectomy alone received salvage
the lumpectomy+ RT group versus 58.4% for the lumpec- treatment consisting of lumpectomy followed by RT. This
tomy alone group. The 5-year cause-specific survival rat@atient is alive without evidence of disease 2.0 years after
was 100% in both treatment groups. One patient in thesalvage treatment. Seven of the patients treated with mas-
lumpectomy+ RT group had an invasive ipsilateral breast tectomy had lymph nodes excised. In all seven patients, all
failure 2.3 years after diagnosis and then developed distamtodes were free of metastases. No patient with invasive
metastasis 3.0 years after ipsilateral breast failure. Thisecurrence was treated with chemotherapy, and no patient
patient died of disease shortly after distant metastasis. Théeveloped a chest wall recurrence. Fourteen patients are
10-year actuarial cause-specific survival rate was 99.1% fowithout evidence of disease at a median of 3.2 years (range
those receiving lumpectomy RT. No patient treated with  0.2—7.1 years) after salvage treatment. The 5-year actuarial
lumpectomy alone died of breast cancer. disease-free survival rate after an ipsilateral breast recur-
rence was 89%. One patient had distant failure 3.0 years
after salvage mastectomy and eventually died of disease.
For the patients with ipsilateral breast failure, the survival
The characteristics of the 15 patients with ipsilateralstatus at last follow-up was alive with no evidence of
breast failure are presented in Table 4. Of the 15 ipsilateradlisease in 13 patients (87%), dead with no evidence of
breast recurrences, the histology at the time of recurrenceisease in 1 patient (7%), and dead of disease in 1 pa-
was invasive carcinoma (with or without associated DCIS}tient (7%).
in 11 cases (73%) and pure DCIS in 4 cases (27%). Of the
11 recurrences classified as TR/MM, 7 were invasive and Lbontralateral Breast Failure
were pure DCIS. All four elsewhere failures were invasive.
In the patients treated with lumpectomyRT, 10 (77%) of Eleven patients were diagnosed with subsequent con-
the recurrences were invasive and 3 were pure DCIS. In thialateral breast cancer after conservative treatment for
lumpectomy alone group, one recurrence was invasive anBCIS. Three of these were diagnosed with subsequent con-
one was pure DCIS. For all 11 invasive recurrences, theralateral DCIS (one of whom underwent mastectomy), and
mean interval to recurrence was 4.2 years (range 2.1-10&ght were diagnosed with contralateral invasive cancer.
years, median 3.3 years). The four noninvasive recurrencebhe 5- and 10-year actuarial rates for the development of
appeared 1.1, 3.3, 3.9, and 4.4 years after diagnosis. Thisubsequent contralateral breast cancer after diagnosis of
teen recurrences (87%) were detected by mammographi2CIS were 5.1% and 8.3%, respectively. The median inter-
One was detected by self-examination and one by physiciamal between ipsilateral DCIS and subsequent contralateral
examination. breast cancer was 3.3 years (range 0.8—-10.8 years). None of
Salvage treatment at the time of ipsilateral breast failurehese 11 patients have had recurrence in either breast.

Failure Characteristics

Table 3. 10-YEAR ACTUARIAL RESULTS BASED ON TREATMENT

Elsewhere Ipsilateral Contralateral Disease-Free Overall Cause-Specific
Group TR/MM Failure Breast Failure Breast Failure Survival Survival Survival
Lumpectomy + RT 7.3% 2.1% 9.2% 8.8% 88.5% 96.9% 99.1%
Lumpectomy alone 7.8% 0% 7.8% 3.6% 59.2% 58.4% 100%
All patients 7.4% 1.8% 9.1% 8.3% 83.8% 90.8% 99.2%

TR/MM, true recurrence or marginal miss.
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Table 4. CHARACTERISTICS OF IPSILATERAL BREAST FAILURES

Type of Histology of Interval to
Patient Age Treatment Recurrence Recurrence Recurrence (years) Status
1 69 L alone MM DCIS 1.1 Dead, NED
2 44 L alone MM Invasive 4.1 Alive, NED
3 41 L+ RT TR Invasive 2.1 Alive, NED
4 41 L+ RT TR Invasive 2.2 Alive, NED
5 49 L+ RT MM Invasive 2.3 Dead, disease
6 41 L+ RT TR DCIS 3.3 Alive, NED
7 66 L+ RT MM DCIS 3.9 Alive, NED
8 52 L+ RT MM Invasive 4.3 Alive, NED
9 69 L +RT TR DCIS 4.4 Alive, NED
10 31 L+ RT MM Invasive 4.8 Alive, NED
11 44 L+ RT MM Invasive 6.8 Alive, NED
12 49 L +RT Elsewhere Invasive 2.5 Alive, NED
13 67 L+ RT Elsewhere Invasive 3.0 Alive, NED
14 69 L+ RT Elsewhere Invasive 3.3 Alive, NED
15 70 L +RT Elsewhere Invasive 10.3 Alive, NED

L, lumpectomy; RT, radiation therapy; MM, marginal miss; TR, true recurrence; DCIS, ductal carcinoma in situ; NED, no evidence of disease.

Statistical Analysis postexcisional mammogram had an ipsilateral breast failure,
versus 15 (10.7%) of the patients who did not undergo

An analysis was performed for several potential clinical, o . .
. : .. ’postexcisional mammography. For the entire patient popu-
pathologic, and treatment-related factors relative to |pS|Iati tion, this difference was statistically significat € .04
eral breast failure. The factors analyzed included age a]f ’ ysl9 L

. . . P isher’s exact test). Regardless of the method used to ana-
diagnosis, mammographic findings (calcifications, mass, % ze pathologic factors (ie, when combining important fac-
both), location of the primary tumor (central, outer quad- yze p 9 ' g 1mp

: o .. tors using the VNPI or considering them individually), these
rant, or inner quadrant), reexcision status (no reexcision

) L " o actors were not significantly associated with ipsilateral
negative reexcision, or positive reexcision), and use o

- . o reast failure or TR/MM in the entire population or in either
postexcisional mammography to verify complete excision,
Multiple pathologic factors were analyzed after a completetreatrm.ent group. :
Multivariate analyses were performed for the entire pop-

pathologlc review of 160 cases, as d|scuss§d above. Addhlaﬂon (Table 7) and for each treatment group (Tables 8 and
tional treatment-related factors analyzed in the lumpec: . ; S o
. 9) using the variables that were significant on univariate
tomy + RT group included whole breast dose, tumor bed . .
. . “analyses as well as selected pathologic variables that were
dose, elapsed days during RT, boost type (no boost, inter- . : : .
e associated with recurrence in other series. No factor was
stitial implant, electrons, or photons), boost electron energy,. .- . L . .
. Significantly associated with ipsilateral breast failure in the
boost volume, and interval from surgery to start of RT. . o .
L . L whole population or in either treatment group. In the entire
Univariate analysis of selected characteristics was per- . " B
) . population, omitting RT P = .03) and younger age at
formed for the entire population, the lumpectomy RT ) Co - . .
. diagnosis P = .03) were significantly associated with TR/
group, and the lumpectomy alone group. Results ofumvariv"vI In the lumpectomv+ RT arou ounger age at
iate analyses are summarized in Tables 5 (lumpectemy ' b y group, young g

N .~ diagnosis was significantly associated with TR/MM. No
RT) and 6 (lumpectomy alone). For the entire population N ; . :
4 ) . ‘factor was significantly associated with TR/MM in the
patients who were diagnosed at a younger age had a signif- o .
lumpectomy alone group on multivariate analysis.

icantly higher risk of TR/MM when analyzed as a contin-
uous variable® = .02, logistic regression) or with a cutoff
of 45 years of ageR = .002, log-rank). Patients younger p|SCUSSION

than 45 years at diagnosis had a significantly higher recur-

rence rate in both the lumpectomy RT (P = .007) and In this study, we retrospectively reviewed our institu-
lumpectomy aloneR = .03) groups. In the lumpectomy tion’s experience treating a large group of patients with
alone group, two of the eight patients who did not underganammographically detected DCIS of the breast with BCT.
reexcision developed an ipsilateral recurrence, versus non®ith a median follow-up of 7.2 years, the 5- and 10-year
of the 23 patients who underwent reexcisidh € .01, actuarial rates of ipsilateral breast failure were 8.0% and
log-rank). The reexcision status was not significantly ass09.1%, respectively. The corresponding 5- and 10-year
ciated with recurrence for the lumpectomyRT group or  cause-specific survival rates were 100% and 99.2%, respec-
for all 177 cases. None of the 37 patients who received &ively. When analyzing risk factors for TR/MM in the entire
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Table 5. 5- AND 10-YEAR ACTUARIAL RECURRENCE RATES FOR SELECTED
CHARACTERISTICS IN PATIENTS TREATED WITH LUMPECTOMY AND RT

Ipsilateral Breast Failure TR/MM
Characteristic No. of Patients At5 Years At 10 Years P Value* At5 Years At10 Years P Value*

Age = 45 116 6.4% 6.4% .08 3.9% 3.9% .007
Age < 45 30 14.1% 19.8% 14.1% 19.8%
Pre-RT mammography 31 0% 0% .10 0% 0% 16
No pre-RT mammography 115 9.9% 11.2% 7.3% 8.7%
No reexcision 54 7.9% 7.9% .93 4.4% 4.4% .31
Reexcision 92 8.0% 10.1% 7.0% 9.0%
Negative margin 88 5.9% 8.1% 1 3.7% 5.9% 13
Close/positive/uncertain margin 44 15.1% 156.1% 13.0% 13.0%
Reexcision & negative margin 66 6.4% 9.1% 16 4.9% 7.7% .09
Reexcision & close/positive margin 18 17.7% 17.7% 17.7% 17.7%
Predominant grade 1-2 95 9.0% 9.0% .56 6.0% 6.0% .21
Predominant grade 3 37 8.3% 13.7% 8.3% 13.7%
Predominant noncomedo 102 8.5% 10.2% .80 5.7% 7.5% .38
Predominant comedo 30 10.3% 10.3% 10.3% 10.3%
VNPI 3-4 37 8.5% 8.5% .86 3.9% 3.9% .31
VNPI 5-9 39 8.1% 8.1% 8.1% 8.1%

*log-rank
TR/MM, true recurrence or marginal miss; RT, radiation therapy; VNPI, Van Nuys Prognostic Index.

patient population, the omission of RT and younger agdor mammographically detected DCIS and emphasize both
were statistically significant on multivariate analysis. Pa-the importance of RT in reducing local recurrence and the
tients diagnosed at a younger age had a higher risk afmpact of patient age on outcome.

TR/MM in both the lumpectomy+ RT and lumpectomy Several other groups have recently reported their experi-
alone treatment groups. The use of postoperative mammognce with BCT for mammographically detected DCIS. Ta-
raphy was also significantly associated with outcome orble 10 lists the largest studies reported to date. The recent
univariate analysis. These findings demonstrate the exceNSABP B-17 update reported the results of 814 patients
lent long-term rates of local control and survival with BCT treated with BCT2? Six hundred fifty-four (80%) of these

Table 6. 5- AND 10-YEAR ACTUARIAL RECURRENCE RATES FOR SELECTED
CHARACTERISTICS IN PATIENTS TREATED LUMPECTOMY ALONE

Ipsilateral Breast Failure*

Characteristic No. of Patients At 5 Years At 10 Years P Valuet

Age = 45 29 3.5% 3.5% .03
Age < 45 2 50.0% 50.0%

Pre-RT mammography 6 0% 0% .52
No pre-RT mammography 25 9.3% 9.3%

No reexcision 8 30.0% 30.0% .01
Reexcision 23 0% 0%

Negative margin 20 5.0% 5.0% .56
Close/positive/uncertain margin 8 16.7% 16.7%

Predominant grade 1-2 18 5.6% 5.6% .71
Predominant grade 3 10 14.3% 14.3%

Predominant non-comedo 21 4.8% 4.8% .38
Predominant comedo 7 25.0% 25.0%

VNPI 3-4 10 10.0% 10.0% .84
VNPI 5-7 6 20.0% 20.0%

* all failures were true recurrences or marginal misses
T log-rank
RT, radiation therapy; VNPI, Van Nuys Prognostic Index.
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separate quadrant of the breast from the original primary,
whereas one recurred in the same quadrant. The 10-year
cause-specific survival rate was 100%. No factors were

Table 7. MULTIVARIATE ANALYSIS
(P VALUES) OF FACTORS ASSOCIATED
WITH RECURRENCE FOR THE ENTIRE

POPULATION significantly associated with local recurrence. In the multi-
institutional series published by Solin et al, 15 patients had
Ipsilateral recurrence in the ipsilateral breast, yielding 5- and 10-year
Factor Breast Failure TR/IMM  actuarial rates of 7% and 14%, respectively. Eleven of these
were classified as TR/MM, and three were elsewhere fail-
No RT (vs. RT) 13 .03 o .
Age at diagnosis {years) 08 03 ures. One recurrence was classified as diffuse. The 10-year
Van Nuys Prognostic Index 80 81 cause-specific survival rate was 96%. Again, no factors
No reexcision (vs. reexcision) 31 59 were significantly associated with local recurrence.
No pre-RT mammogram (vs. 93 95 There are only limited studies reporting treatment out-

pre-RT mammogram) come with excision alone for mammographically detected

DCIS. Table 11 lists the only series we are aware of that
have been published on this issue. Lagios &t ahalyzed
79 patients treated with lumpectomy alone for DCIS. Sev-

cases were detected by mammography only. Three hundre@ty'three of these were detected mammographically. At a

thirty of the mammographically detected cases were ran[nedian follow-up of 3.7 years, six of these patients (8%)

domized to treatment with lumpectomy RT, and 324 had recurrence in the ipsilateral breast. A higher rate of
received lumpectomy alone. With a mean foliow-up of 7 5ipsilateral breast recurrence was reported in the lumpectomy

years, 33 patients (10%) in the lumpectoryRT arm and alone arm of NSABP B-17. Of the 324 patients with DCIS

86 patients (26%) in the lumpectomy only arm developed alﬁjet_eCtEd by mammography only, 86 (26%) develop.ed an

ipsilateral breast recurrence. Only 14 deaths (1.7%) in théPSilateral breast recurrence. An update of the series by

entire study population were attributable to breast cancer -agios et al v§v?s recently publlshed with a me@an follow-up
Additional studies on mammographically detected DCISOf 10.3 years. Of .the. entire cohort OT 79. patients, 15 had

treated with BCT have been reported by Fowble & ahd recurrence in the ipsilateral breast, yielding a 15-year actu-

Solin et al*® Each of these studies analyzed 110 patienté"1r|a| rgte of 190,/0' .

treated with lumpectomy- RT. Fowble et al reported only Multiple studies have attempted to define a subset of

three ipsilateral breast failures after a median follow-up ofDCIS, patients a}[ a lower risk of recurrencel who may nhot
5.3 years, yielding 5- and 10-year actuarial rates of 1% an{d4!r® RT after lumpectomy. However, no clear subset has

15%, respectively. Two of these recurrences were in 2" identified. In the NSABP B-17 study, all subsets
’ P y analyzed benefited from the addition of R¥ln the study

TR/MM, true recurrence or marginal miss; RT, radiation therapy.

Table 8. MULTIVARIATE ANALYSES

(P VALUES) FOR PATIENTS TREATED Table 9. MULTIVARIATE ANALYSES
WITH LUMPECTOMY FOLLOWED BY RT (P VALUES) FOR PATIENTS TREATED
WITH LUMPECTOMY ALONE
Ipsilateral
Factor Breast Failure TR/MM Ipsilateral
Breast
Van Nuys Pathologic Criteria Factor Failure*

Age at diagnosis (years) .33 .07
No reexcision (vs. reexcision) 48 .96 Van Nuys Pathologic Criteria
No pre-RT mammogram (vs. .98 .98 Age at diagnosis (years) .36

mammogram) No reexcision (vs. reexcision) .98
Van Nuys Prognostic Index .53 .22 No pre-RT mammogram .99

Standard Pathologic Information Van Nuys Prognostic Index 44

Age at diagnosis (years) 13 .03 Standard Pathologic Information
No reexcision (vs. reexcision) .53 42 Age at diagnosis (years) .28
No pre-RT mammogram (vs. .98 .98 No reexcision (vs. reexcision) .94

mammogram) No pre-RT mammogram .99
Close or positive margin status .08 .07 Close or positive margin status 42

(vs. negative) (vs. negative)
Maximum tumor dimension .35 42 Maximum tumor dimension (mm) 16

(mm) Predominant nuclear grade .97
Predominant nuclear grade A7 .37 Comedo (vs. noncomedo) .97
Comedo (vs. noncomedo) .25 A7

* Al ipsilateral failures were true recurrence or marginal miss.
RT, radiation therapy; TR/MM, true recurrence or marginal miss. RT, radiation therapy.
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Table 10. STUDIES REPORTING MAMMOGRAPHICALLY DETECTED DCIS TREATED WITH
LUMPECTOMY FOLLOWED BY RT

Ipsilateral Breast

Failure
Median Follow-Up
Study Institution No. of Patients (years) 5-Year 10-Year

Kestin et al William Beaumont 151 7.3 8% 9%
Fisher et al®? NSABP B-17 330 7.5% 10%+ -
Vicini et al'* William Beaumont 95 6.5 8% 8%
Fowble et al'® Fox Chase & U Pennsylvania 110 5.3 1% 15%
Solin et al'® multiple institutions 110 9.3 7% 14%
Hughes et al*® LHMC 22 5.3 14%+ —
Sneige et al'? M.D. Anderson 31 7.2 0% 8%
Hiramatsu et al*° JCRT 54 6.2 2% 23%
Kuske et al® Mallinckrodt Institute 44 4.0 7%t —
McCormick et al'® MSKCC 36 3.0 17%T —

* Mean follow-up

1 Crude failure during follow-up period

DCIS, ductal carcinoma in situ; RT, radiation therapy; LHMC, Lahey Hitchcock Medical Center; JCRT, Joint Center for Radiation Therapy; MSKCC, Memorial Sloan-
Kettering Cancer Center.

by Lagios et af® the selection criteria for treatment with rate. Of note, six of seven patients (86%) with suspicious
lumpectomy alone evolved to include only patients withmammography findings after the initial excision had resid-
mammographically detected DCIS with histologically andual DCIS in their reexcision specimens, and none of the 37
mammographically confirmed complete excision measuringpatients with postexcisional mammograms had a recur-
less than 2.5 cm. In the current study, patients treated withence. However, larger patient numbers and other studies
lumpectomy alone had a significantly shortened overallwill be required to confirm the utility of postexcisional
survival compared with the lumpectomy RT group be- mammography.

cause of older age and intercurrent illness. These selection The VNPI was developed as a tool to assist in treatment
factors may partially explain the similar rate of ipsilateral selection by combining multiple pathologic factors to pre-
breast failure with or without the use of RT in our study dict the probability of local recurrence after BE¥In our
versus the higher failure rate in the lumpectomy alone arnstudy, the VNPI was not significantly associated with re-
of NSABP B-17. However, when all prognostic factors currence in either treatment group or the entire population
were considered with multivariate analysis, omitting RT on univariate or multivariate analysis. This lack of associ-
was significantly associated with local recurrence. Patientation may be partially related to the inherent difficulty of
diagnosed at a younger age also had a higher recurrenceeasuring DCIS tumor size unless the specimen has been

Table 11. STUDIES REPORTING MAMMOGRAPHICALLY DETECTED DCIS TREATED WITH
LUMPECTOMY ALONE

Ipsilateral Breast

Failure
Median Follow-Up
Study Institution No. of Patients (years) 5-Year 10-Year
Kestin et al William Beaumont 36 5.5 7% 7%
Fisher et al*? NSABP B-17 324 7.5* 26%t -
Schreer et al®" Hamburg-Eppendorf 102 4.7* 24%t —
Hughes et al*® LHMC 41 3.8 12%t —
Kuske et al® Mallinckrodt Institute 6 4.0 17%t -
Schwartz et al®? Jefferson Medical College 70 3.9 15%T —
Lagios et al*® UCSF 73 3.7 8%t —

* Mean follow-up

T Crude failure during follow-up period
DCIS, ductal carcinoma in situ; LHMC, Lahey Hitchcock Medical Center; UCSF, University of California, San Francisco.
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totally and sequentially embedded, as other authors havean be reduced or eliminated with optimal treatment tech-
suggested®2®In the current analysis, tumor size could be niques or whether younger patients have an inherently
accurately measured in only 92 cases (52%). Even in thesgorse outcome, independent of currently defined risk fac-
92 cases with precise tumor measurement, the VNPI wators.

not significantly associated with recurrence. Because this In conclusion, patients diagnosed with mammographi-
analysis included only mammographically detected casesally detected DCIS of the breast appear to have excellent
only two cases received a VNPI of 8 or 9 due to smallerlong-term rates of local control and overall survival when
tumor size, possibly reducing the power to detect a statistreated with BCT. Our results suggest that the use of RT
tical association. However, these smaller, mammographireduces the risk of local recurrence and that patients diag-
cally detected lesions represent the vast majority of cases inosed at a younger age have a higher rate of local recurrence
which treatment selection may be controversial and whiclwith or without the use of postoperative RT. The use of
would benefit most from the use of a tool to assist inpostexcisional mammography to rule out residual microcal-
treatment decision making. Despite its limitations, the VNPIcifications appears to be critical in optimizing the treatment
is an important step toward identifying and quantifying theoutcome for all patients treated with BCT.

effect of multiple risk factors on the probability of recur-
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