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Figure 4 (A) Microscopic feature of the cystic lesion. The
cyst wall was lined by multilayered flat epithelial cells,
and a papillary epithelial lesion with a fibrous stalk is
present in the wall. (B) At higher magnification, this solid
papillary proliferation is composed of neoplastic cells
with mild nuclear atypia and a high mitotic index. Since
no evidence of stromal invasion was found, the lesion was

~ diagnosed as IPC, high grade.

patients underwent fine-needle aspiration, but only
four cases were positive for malignant cells. In the
remaining patients, fine-needle biopsy gave either
negative (two cases), or borderline results (three
cases). Imoto,? in a review of Japanese literature,
also stated that the difficulty in obtaining a definite

"diagnosis of malignancy by fine-needle aspirate can

attributed to the cystic and hemorrhagic nature of
these lesions. Only one case was reported that was
diagnosed by core needle biopsy.” Fine-needle
aspiration cytology in male breast lesions is a
useful technique and has been shown to be highly
sensitive and specific with good cytohistologic
correlation.”'® However, many institutions have
chosen core needle biopsy as alternative .to fine-
needle aspiration cytology due to the level com-
plexity involved in the interpretation of breast
cytology.!" In our case, core needle biopsy was very
useful in decision of operating procedure because
of a favorable prognosis of this tumor.

The majority of the reports confirm excellent

" prognosis associated with pure IPC. The low

frequency of axillary node metastases with pure
IPC does not justify axillary lymph node dissec-

tion.'? The role of sentinel node biopsy has not

been evaluated in this disease, but sentinel node
biopsy may be an excellent alternative to full
axillary dissection in patients with IPC and asso-
ciated invasive carcinoma. Lumpectomy is an
option for pure IPC. However, the role of radio-
therapy in these patients remains undefined. The
majority of patients with IPC will have associated
DCIS or invasive cancer, or both, and should be
treated on the basis of this associated pathology.

Our case report demonstrates that the ICP can be
accurately diagnosed by core needle biopsy and the
radiological feature of the tumor in a male patient.
Because of a favorable prognosis of this tumor,
histologic finding is very important in decision of
operating procedure. '
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Background: Ipsilateral breast tumor recurrences (IBTR) after breast-conserving treatment include -
- two different entities: true recurrence (TR) thought to occur when residual cancer cells grow gradually to
detectable size and new primary (NP) thought to be de novo cancer independently arising in the pre-
served breast. The patients with ipsilateral breast timor recurrence (IBTR) are potentially at high risk for
" subsequent distant metastasis, but many studies do not distinguish between these types of recurrence.
. The aim of this study is to clarify the biological differerice between TR and NP, and to show the clinical
significance of classifying IBTR into these two types of recurrence.’ - ’
Patients and Method: A total of 172 patients with IBTR after breast-conserving therapy from the
cohort of a long-term large scale study (Research of cancer treatment from the Ministry of Health, Labor
and Welfare of Japan (no.13-9)) were analyzed. We classified IBTRs as TR or NP based on tumor location
and pathological findings. The characteristics of the primary tumors of TR and NP were compared. Sur-
vival rates and risk factors of each:tyf)e of IBTR were examined by the Kaplan-Meier method. The resuits
- of salvage surgery were also analyzed. ' o .
" Results: Of the 172 patients, 135 patients were classified as TR and 26 as NP. Eleven cases could not be
categorized. The primary tumor of TR was characterized by a high rate of lymph node metastasis (37.8%) and
short diseasefree interval (mean DFT; 46.6 months) while that of NP showed a rather low lymph node positivi-
~ ty (8.7%) and longer DFI (62.1 months). The risk factors for TR were young age, positive surgical margin,.
-omission of irradiation and positive lymph node metastasis. Those for NP were young age, omission of irradia-
tion and contralateral breast cancer after the primary operation. The 5-year survival rates after IBTR were 71.0%
~ inTRand 94.7% in NP (p'=0.022). Salvage operation was performed in 136 IBTRs. Eighty-one patients under-
went salvage mastectomy and 55 patients underwent repeat lumpectomy. Five-year survival rates after salvage
operation were 75.7% for mastectomy and 84.2% for lumpectomy (N.S.). Twenty percerit of patients who under-
went repeat lumpectomy developed secondary local relapse within 5 years after salvage treatment. The risk
factors ‘for'secondary Jocal relapse were analyzed. Limited to cases of IBTR which received radiation therapy
after the primary operation, NP was the only factor inﬂugncing secondary local relapse by univariate analysis.
Conclusions: TR and NP show clinically quite different features; time to occurrence, characteristics
of the original tumor, prognosis and risk factor profile for IBTR were all different. Classifying IBTR as TR
or NP can provide clinically significant data for the management of IBTR. '
Breast Cancer 12:104-111, 2005.
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A number of prospective and retrospective
studies have shown that breast-conserving thera-
py is standard of care for Stages I and II breast
cancer. Twenty-year follow-up data from the
NSABP B-06 and Milan trials showed equal sur-
vival between mastectomy and conservative
surgery. Those same results also showed ipsilater-
al breast tumor recurrence (IBTR) over 10 years
after primary operation even though the rate was
under 1% per year*?. The increasing number of
women opting for breast conservation means that
IBTR is becoming a significant clinical issue®?. -

The IBTR rate is about 5% to 10% at 5 years and
10% to 15% at 10 years*®, There is an increasing
risk of relapse in the first few years after primary
operation which levels off after approximately 5
years®. The average interval to IBTR ranges 34 to
60 months®. Most studies have found that omis-
sion of postoperative irradiation, resection margin
status, young age, an extensive intraductal compo-
nent (EIC) and lymphatic vessel invasion corre-
late.with a higher risk of IBTR**"®, The overall
survival after IBTR averages about 74% at 5 years
and 65% at 10 years and the disease-free survival
averages 60% at 5 years and 57% at 10 years”.
These survival rates are better than those of
patients with chest wall recurrence after mastecto-

y”. It is, however, often reported that IBTR is
actually one of the strongest prognostic variables
available to predict distant metastases or death
from breast cancer®'®. Most studies have report-
ed that the relative risk of distant metastases with
IBTR ranges from three- to five- fold®. The inter-
val between initial treatment and local relapse,
nodal status at the time of initial treatment and ini-
tial tumor size were reported to correlate with
subsequent distant metastasis®*” . Whether
IBTR is a determinant or indicator of distant

metastases is now unclear. Currently, the standard”

treatment of IBTR is salvage mastectomy, which
has provided locoregional control in 90% of
patients*”*?, The use of repeat lumpectomy as-an
alternative to mastectomy, chemotherapy, endo-
crine therapy and additional partial irradiation

Reprint requests to Yoshifumi Komoike, Depariment of Surgery,
Osaka Medical Center for Concer and Cardiovascular Diseases,
1-3-3 Nakamichi, Higashinari-ku, Osaka 537—8511 Japan.
E-mail: komonkeyo@mc pref.osaka.jp .

remain controversial® **. The optimal systemic
therapy after IBTR is also unknown®. Thus the
issues arising from IBTR such as biological behav-
ior and treatment options are expected to be
clear‘ , 5, 16)

One of the concerns regarding IBTR is whether
it is a recurrent tumor or a second primary tumor.
It recently became clear that a significant portion
of patients with IBTR actually have new primary
tumors™ ™. In considering IBTR, it is worth to
note that IBTR may represent two distinct entities.

_Veronesi et al. related in their report that true

recurrences (IR) were cases consistent with the
regrowth of malignant cells not removed by
surgery or not killed by radiotherapy. Alternative-
ly, new primary tumors were de novo cases of
malignancies arising from mammary epithelial
cells of residual breast tissue'®. Some studies sug-
gested that NP recurrence had a longer mean
time to IBTR, was more frequent with young
patients, more likely to occur in a different quad-
rant from the initial tumor and were associated

" with improved survival®' ™. The complicated -

behavior of IBTR may be related to the fact that
the patient population represents these two dis-
tinct entities. The location of the first and sec-
ondary tumor, as Recht ef al. and most other
investigators reported, was used in classifying
TR/NP™, Histological subtypes and time to
relapse were also used®®™. The presence of carci-
noma # situ, a different histologic type, or better
differentiation of the second cancer may help in
identifying independent tumors®. Recently, some
molecular techniques such as DNA finger print-
ing, loss of heterozygosity (LOH) pattern or allelic
imbalances profile have been used to distinguish
NP from TR?, but the classification rules are not

standardized yet.

We collected information on Japanese women
who had received breast-conserving treatment
with the support of the Ministry of Health, ‘Labor
and Welfare of Japan. The long-term follow-up
results will be described elsewhere. In the current
study, we tentatively classified IBTR as TR or NP,
and the characteristics, prognosis and risk factor's
were compared. Also the results of salvage surgi-
cal treatment were discussed.
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Patient and Method

Patients and Clinical Data

A total of 172 patients with IBTR after breast-
conserving therapy from the cohort of a long-
term, large scale study (Research of cancer treat-

ment from the Ministry of Health, Labor and Wel- -

_ fare of Japan (n0.13-9)) were included in this study.
This large scale study consisted of 1901 patients
with unilsteral breast cancer smaller than 3 cm in
diameter who underwent BCT at 18 major insti-
tutes from 1986 to 1993. Patients who had received
primary systemic therapy, and those with a past
history of breast cancer were excluded. Post-oper-
ative irradiation and adjuvant therapy were not
“exclusion criteria. The surgical procedure was
 wide excision or quadrantectomy -plus axillary
lymph node dissection. The clinical data of the

patients were collected from each institute by

sending questionnaire forms. Factors requested

included age at primary operation, menopausal .

status, initial tumor size by palpation, histological

" type,. pathological lymph node 'status, histological -

.margin status, lymphovascular invasion, nuclear
grade, presence of extensive intraductal compo-,
nent-(EIC), estrogen receptor (ER) status, proges-
terone receptor (PgR) status, adjuvant ‘endocriné

- therapy, adjuvant chemotherapy and post-opera--
tive irradiation. The judgment of histological mar-

gin status varied among institutions. Close mar-
gins (< 5 mm from the cut edge of the specimen)
were usually regarded as “positive margins”. Seri-

al sections of resected spécimens were meticu- -

“lously examined at all institutions. Measurement
methods and cutoff levels of the hormone recep-

tors were not standardized, and varied among .

 institutions. Among 1901 patients, 182 had IBTR.
‘One hundred seventy-two had IBTR as the first

recurrence site and 10 had IBTR after distant .

metastasis. In this study, the 172 cases with IBTRs.
as a first event were examined. -

Classification Criteria of TR/NP ‘
Classification of TR/NP was based on the loca-

tion of the primary‘and secondary tumor, initial

surgical margin and other pathologic features.

‘Ambiguous cases were principally classified as «
TR. Finally the judgment of TR/NP depended on -

each institution’s decision. For example, if the
recurrent tumor was located at the primary tumor
bed, close to the cut edge or resection scar, it was
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judged as TR (such was most frequent with TR).
Positive margins, especially cases with tumors
located narrowly apart, supported TR. If the

resection margin at the primary operation was

negative and the locations were remote, it was
judged as NP (this scenario was most frequent for
NP recurrences). Even though the margin status
was positive or close, if the locations were far
enough apart, it was judged NP. Conversely, when

the location was close to the primary tumor bed, if

the margin status was completely negative and
IBTR was morphologically quite different from

‘the primary tumor; such cases were classified as

NP. Thus the judgment was mainly based on loca-
tion but all cases were carefully and individually
determined. -~ ° - '

Statistical Analysis
- Local free, disease free, distant disease free,

and. overall survival rates were calculated using.

the Kaplan-Meier method. The statistical differ-
erices of local, distant, disease free rates and over-
all survival were proved using a log-rank test for
univariate analysis.- Multivariate analyses for local
free, and distant disease free rates were per-
formed using the Cox proportional hazards model.
All statistical analyses were performed with JMP
software Version 5.1 (SAS Institute, Cary, NC). -

Results

. The characteristics of 172 patients with IBTR
were as follows. Mean age was 50.0 years and
mean tumor sizeé was 1.7 cm. Forty-two cases had
positive lymph node status and 54 cases had posi-
tive surgical margins. Fifty-seven patients devel-

oped subsequent distant metastasis after IBTR.

Among 172 IBTRs, 135 cases were judged TR, 26
were judged NP and 11 cases were difficult to
classify. .. . o

The annual incidence of TR/NP is shown in
Fig 1. The mean disease free interval (DFI) to TR
was 47 months and DFI to NP was 62 months.
The DFI of NP was statistically longer than that of
TR (p=0.025). The peak annual incidence of TR
was at 3 to 4 years after the primary operation.
Then the incidence gradually decreased. On the

" contrary, the incidence of NP did not change so
. much. As a result, the proportion of NP was low

close to the time of primary operation but became

relatively high as time progressed. The clinico-

pathologic features of the primary tumors devel-
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Fig 1. Annual mcrdence of 1ps1lateral breast tnmor recurrence (IBTR) accord- _

ing to recurrence type.

oping. TR/NP are corripared in Table.1. The

patients with NP were characterized by a low rate -

~of positive lymph nades of the primary tumor
" and longer DFL There were not significant differ-
~ences between the two groups with regard to age,
primary tumor size, lymphovascular invasion and
estrogen receptor status.

- Risk factors of TR/NP are shown in Tables 2
and 3. Multivariate analysis showed that young
age, posmve lymph nodé metastasis, positive sur-
gical margin and omission of postoperative irradi-
_ation were significant risk factors for TR (Table 2).
Young age, contralateral breast cancer after prima-
ry operation and omission of post-operative irradi-
ation were significant risk factors for NP (Table 3).

Fig 2 showed overall survival curves of TR/NP

- Table 1, Comparlson of Clinicopathologica.l Clm.racter-

istics between TR and NP
TR - " NP pvalue
.Age . 48" 471 _ NS.
Size (cm) 1.7 © 18 - NS..
‘LN (+/-) 37/98 2/23 - -*0.031
ly (+/-) ~ 44/53 5/13 N.S.
ER (+/-) . 47/44 9/4 N.S.
DFI (months) 46.6 621 **0.025
i "chi-squar'e test .
**t-test -

after primary operation by the Kaplan-Meier
method The 10-year overall survival rates were

’
/

Table 2. Risk Factor for True Recurrence (TR) Detected by Uni- and Multivariate ‘Analysis

- ’ i " univariate multivariate
Variable risk/reference - » '
pvalue RR . palue . 9BACIL

Age <35/>35 " <0.0001 5.932 <0.0001 3.031-10.867
. Size. >lem/<1lcm 0.048 1.657 0.281 0.627-3.646

LN meta positive/negative 0.028 2.064 . 0.009 1.205-3.457

Margin positive/negative <0.0001 2.921 '<0.0001 1.562-5.341

EIC positive/negative 0.0304 c 1.422 0.217  0.8072433

ER negative/positive 0.0352 1.626 0.058 - 0.983-2.675
-RT /@ <0.0001 . 3 491 - L0 0001» . 2.024-6.033

R.R;; relative risk, EIC; extensive intraductal component, ER; estrogen receptor, RT; radlatxon therapy
Log-rank test was used for umvanate analysis and Cox proportlonal hazard model was used for multrvanate analysis.
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Table 3. Risk Factor for New Primary (NP) Detected by Uni- and Multivariate Analysis

Htivari te

L
Variable risk/reference . .
- pvalue RR p-value 95%C.L
Age younger/older 0.017 . 1.046 <0.045 1.00281.1271
Ly negative/positive - 0,048 1.116 0.842 0.6556-7.3288
- CBC . ' y@/no 0.004 4.950 0.036 1.8639-19.731
Endocrine therapy )/ @) 0.0047 2.196 0.174 - 0.8163-21.881
Chemotherapy =)/&) 0.0016 2.000 0.270 0.4921-17.374
Radiation /& . 00002 3.09 - 0.023

1.3940-8.4595

CBG; contralateral breast whoer

.

10 e ,
09 o NP (n=26)
0.8 ' : ‘ '

07
0.6
05 -
04
034
02 -
0.1
.00

TR (n=135)

- p=0022

.

0 5 10
Time after primary operation (years

Fig 2. Survival rates-of patients with true recurrence (I‘R)
and new primary (NP) after primary operation.

71.2% in TR and 92.3% in NP, respectively. Patients
with NP had significantly better survival rates

 than those with TR (6 =0.02)._

 Of 172 patients with local recurrence, 136

patients underwent salvage -surgery. Fifty-five -
_ patients underwent repeat lumpectomy and 81

patients underwent salvage mastectomy. The 5
year distant disease-free survival rate was 74.6% in
the mastectomy group and 75.0% in the lumpecto-
my group. There was no significant difference
between the.two groups. As for local relapse-free
survival, however, the 5-year local relapse-free sur-
vival was 93.1% in the mastectomy group and
80.0% in the lumpectomy group. The difference
wis not great statistically, but the local recurrenee
rate was slightly higher in the lumpectomy group.
Finally, the risk factors for secondary local relapse
were examined by univariate analysis limited to
the patients who underwent breast-conserving
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Log-rank test was used for univariate analys:s and Cox proportional hazard model was used for multivariate analysis.

. Table 4. Risk Factors for Secondary Local Relapse

after Repeat Lumpectomy (Univariate Analysis)

- risk/reference -

Variable . pvalue
Age younger/older . 0.335
menopause ' pre-/post- 0.810 .
location elsewhere/near 0.726
type of recurrence NP/TR '0.003
size - ~ >lcm/Slem - 0.405
LN ‘ positive/negative 10:506
margin ‘ positive/negative © 0.861
ly . * positive/negative 0.233

e - positive/negative 0.256
grade 3/1,2 ' NE.
EIC o _ positive/negative 0073
ER a " positive/negative 0131
PgR - ) -+ positive/negative 0.772
Endocrine therapy =)/ +) 0.058
" chemotherapy Y& 0.227
'CBC QUL 0.778
DF1 : B OO VA CO I 0,156

" CBC; contralateral breast cancer
N.E,; .not evaluated

surgery and post-opefative irradiation as-the pri-

mary therapy (Table 4). NP was the only consid-

erable risk factor for secondary local relapse.
Discussion

As breast-conserving’ therapy becomes com-

" mon treatment for early stage breast cancer, a

growing number of women will develop IBTR.
Many studies have showed the clinical signifi-

" cance of IBTR as predictor of subsequent distant

metastasis**”. In evaluating IBTR, however, we

must consider that IBTR represent two distinct
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entities, TR and NP. The prognosis of TR and NP
appears to differ. It has also been shown that the
clinicopathological characteristics of these two
~ entities are different®™"*®, These studies suggest
that the treatment may change depending on
whether IBTR is TR or NP, Our aim was to ascer-

tain the differences between TR and NP and to .. .

show the clinical significance of classifying IBTR
into two types of recurrence.

~ According to our classification criteria men-
tionéd already, 135 patients were classified as
TR and 26 were classified as NP. The propor-
tion of NP was low when compared with other
reports®**®  especially the results based on mol
ecular technique™*. As for the clinical outcome

after IBTR, NP showed higher overall, cause-spe- -

cific and distant disease-free survival rates than
~ TR Five year actual survival rates aftér IBTR were

71.0% for TR and 94.7% for NP, There was a signif-.

cant difference between the two groups (p=
0.022). This result is consistent with previous

studies. Smith et al. showed the-overall survival -

following IBTR was 55% at 10 years in TR patients
and 75% in NP patients™. Huang ef al. also report-
ed very similar results, 46% in TR and 77% in NP,
However, there exist some conflicting data. Fow-
ble et al. did not find a significant difference in
prognosis between TR, marginal miss recurrence
and elsewhere recurrence at 5year after IBTR®.
Krauss et al. also did not find a difference between
. the prognosis of TR and NP, Differences of clas-

sifying criteria might explain this controversy.’
" There was a difference in the risk factor profile

for IBTR between TR and NP groups. Young age

and omission of postoperative irradiation were the
risk factors in common. In addition to these risk
factors, occurrence of contralateral breast cancer
after first breast cancer was a risk factor for NP
As for TR recurrence, positive surgical margin

and positive lymph node status were additional

risk factors. These results suggest that therapeu-

tic or host factors are related to NP through a cer-

tain likely individual pathways of tumorigenesis,

and on the other hand, characteristics of tumor -

aggressiveness such as positive lymph node sta-
tus might relate to TR. o

Thus, many studies including the cirrent study
have found that TR and NP show quite different
behavior. This distinction between two types of
IBTR may have important implications in clinical
'management. Patients with NP are thought to

have favorable long-term survival. It is therefore
] _

reasonable that therapeutic decisions regarding
systemic therapy are similar to those used for -

patients with an equivalent stage of initial breast
cancer. On the contrary, patients with TR have a
poorer outcome and more intensive chemothera-
py might have to be applied. .

The problem of this work involved some vague-
ness about the classification of TR/NP. The deci-
sion'rules are, in fact, different among the studies.
In the current study, the location of the primary
and “recurrent” tumor and pathological findings
such as surgical margin or certain histological
types were mainly taken into account. Location

. was a significant basis of judgment. Many studies

were based on difference in location when judging
TR/NP. Recht classified IBTR as true recurrence,
marginal miss and elsewhere recurrence accord-
ing to the relation of the recurrent site and the

radiation field". Kurtz et al. defined “new tumors”
as occurring elsewhere in the breast and reported

their favorable behavior. Fowble et al. also distin-
guished IBTR mainly by the location of the prima-

ry and secondary cancers though the results of

the prognosis differed®. In addition to location,
Huang ef al. considered histological subtype to
distinguish TR/NP?. They designated a tumor as
TR if it was located within 3 cm of the primary
tumor bed and if the histologic subtype was con-

sistent with the primary tumor (i.e., infiltrating

ductal, lobular, medullary, tubular carcinoma).

Other pathological findings suggesting indepen-".

dent tumors are the presence of carcinoma iz situ,
better differentiation (infiltrating to non-infiltrat-
ing changes, high grade to low grade atypical
changes) of the second tumor™®, Molecular
methods were used for classifying IBTRs in some

. reports. Haffty et al. classified tumors according .
_to location and DNA flow cytometry. They related

that converting from an aneuploid to a diploid
genotype meant NP recurrence®. More recently,
DNA finger printing detected by- allelic imbal-
ances or loss of heterozygosity was adopted in

. analyzing IBTR. Schlechter et al. showed that

their new evaluation method could predict the
patient’s outcome more precisely than convention-
al methods™. The number in their series was very
small but in the near future, more studies will like-

.ly be able to identify the clonality of IBTR and the
‘primary tumor, ~

Salvage mastectomy is currently the standard
surgical treatment for IBTR*', but several studies
have shown that the results of repeat lumpectomy
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' véere equal to those of mastectomy from the point
of overall and distant disease-free survival. In our

‘series, the 5-year overall survival rates after IBTR .

were 75.7% in the mastectomy group and 84.2% in
the lumpectomy group. The rates of subsequent
distant metastasis were 25.4% and 25.0%, respec-
tively. There was no significant difference between
the two treatment groups with regard to survival

and distant metastasis. Whether repeat lumpecto--

my can be applied safely for patients with IBTR
was also examined. Salvadori et al. showed excel-
lent results of repeat lumpectomy with 85% OS
and 81% local control rate at 5 years. However,
generally the rate of secondary local relapse was
rather higher than expected. Kurtz et al, reported
35% of their cases developed secondary local
relapse®™. The current study showed, though not

statistically significant, that the patients under-

going repeat lumpectomy tended to develop sec-
ondary local failure compared to the patients
undergoing salvage mastectomy. We examined
the risk factors of secondary local relapse, limited

to the patients who underwent postoperative irra-

diation after the primary operation. Among 26
" patients, the type of recurrence (NP recurrence)

was the only risk factor by univariate analysis.
Safe selection criteria for repeat lumpectomy are

now unknown. Young age at first diagnosis and-a
family history of breast cancer were reported to
be considerable risks of secondary local failure®.
.Young women are thought to be at risk of a sec-

ond breast cancer. A family history of breast can- -
cer indicates some genetic prediction, and NP also
suggests individual differences. The number of

repeat lumpectomies was rather small and the fol-

low up was not long enough to draw definitive
conclusions. Further studies are needed to deter-

mine the indications for repeat lumpectomy.

In conclusion, TR and NP show clinically quite
different features. This suggests that classifying
IBTR into TR or NP may provide clinically signifi-
cant data for the management of IBTR both sys-
temically and locally. Establishment of more exa

classifying cntena is expected. S
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General Aspects and Specific Issues of Informed Consent on Breast.

Cancer Treatments

- Miyuki Takasugi®', Eriko twamoto*', Sadako Akashl-Tanako", Takayukl Klnoshlta", Takashi Fukutomi®' ,

and Kohlchl Kubouchi*?

Departmenfs .of *'Surgical Oncology Divisions, Natlonal Cancer Center Hospltal "Yokohama Breast and Stomach

Hospital, Japan.

Informed consent (IC) is the process by which a patient can make choices about his/her health care;
' therefore it is considered to be a voluntary authonzauon given by the patient to the physician. To ensure
the pahent’s right to self-determination, what can the physxcxans do?
" When treating ‘breast cancer, there are several specific issues that must be clanﬁed by the IC. We
have selected and evaluated the basic elements of IC and mentioned the basic concepts of IC in details.
First of all, complete information must be disclosed to the patient (physician’s responsibility for med-
-ical accountablhty) The information to be disclosed is summarized in the following three elements: 1)
‘The nature of the treatment/| procedure, 2) The relevant nsks/beneﬁts and 3) Reasonable alternatives to
the proposed mtervenhon (alternative treatments/procedures). However, the physician is not obliged to
persuade the patient to accept the proposed intervention. IC information should be documented in detail
" on the pauent’s chart without delay. These issues include IC regarding surgical procedures (mastectomy
" or breast conservation treahnent) IC regarding clinical studies (descrlphon of randomxzed controlled tri-
" als), IC regarding genetic d1agn051s (ethical issues), and the like. :
. IC means informed decision-making, close relauonshlps between physmlans and pauents are needed.

Breast Cancer 12:39- 44 2005.

Key words: Breast cancer, Informed consent

Informed consent (IC) is the process by which
the patient can make choices about his/her health
care and is regarded as a voluntary authorization
given by the patient to the physician. In other
~ words, IC is permission given by the patient to the

' physician to initiate a certain treatment or ‘test-
ing™?, especially in such cases involving invasive
procedures. More specifically, the most important
goal of IC is to ensure the patient has the right of
self-determination, making free decisions regard-
ing himself/herself; in that the physician is to take
full responsibility for disclosing complete informa-
tion (physician’s responsibility for medical accou-
ntability) about the proposed intervention. There-
fore, Informed consent (IC) should be interpreted
as “The respon31b111ty for medical accountabﬂlty

‘Reprint réquests fo Takashi Fukutomi, Surgical Oncolog DIVISIOﬂS,‘
" National Cancer Center Hospital, 5-1-1, Chuo-ku, Tokyo,104-
0045, Japen. '
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and consent”. Basically, the patient has a legal
right to receive complete and accurate informa-
tion about himself/herself, and under any circum-
stance, the patient has the right to make decisions
and to design his/her own life. In this sense, the
phys1c1an should inform the patient pnor to con-

- tact with his/her family members.

However, terms such as informed consent and

" the patient’s right to self-determination did not
originate from healthy patient-physician relation-

ships, but instead, these terms emerged from the
legal process of determining  compensation in
medical malpractice lawsuits. For example, the
term “informed consent” was first used in 1957 in
an Appeals Court decision in California (Salgo -
suit). Since then, this term has been widely used
in North America, and was then imported to Japan.
Therefore, “informed consent” is strictly a legal -
term. )

To evaluate the basic concepts of IC, we select-

| éd and discussed the following- aspects of IC, when
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we manage breast cancer patients; -

1) What is the physician’s responsibility for
“medical accountability = .

2) What are the elements of IC?

" 3) Basic checklist and concepts for IC.

4) Specific issues regarding surgery, clinical
trials, genetic tests and sentinel lymph node biop-
V. _

~ What is the Physician’s Responsibility Jor

“Medical Accountability’’?

In general, medical accountabxhty mvolves the’
following two elements”:

1. Accountability as a precondition ! to obtaining
consent from a patient on the proposed interven-
tion (in cases when highly invasive treatments/
testing such as surgery or anu-cancer drug treat-
ment are planned).

2. Accountability as a protechon of the phys1-
cian’s legal rights in regard to the outcomes of the

~ existing condition (to recommend transfer to
another hospital to receive a thorough examina- -

tion or new treatment), and accountability in
regard to comphcahons/ risks after dxscharge '

What are the Elements of IC?

Informed consent is to mclude the fol]owmg
three elements"*?:

1) The Nature of the Treatment/Procedure

" In general, treatments/procedures disclosed by -
~IC are considered to be invasive interventionstoa
certain extent. For example, No IC is required for -
" routine ‘biochemical lab tests except for some

unique tests such as the HIV -test. On the con-
trary, IC is prerequisite for surgical cases, imag-
mg contrast tests admlmstranon of toxic agents,
etc. .
. 2) The Relevant Risks and Beneflts -
The patient is to receive complete information
about the relevant risks and benefits (complica-

tions, tOXlCltY, etc.) of the proposed intervention.’

In many cases, information about the risks associ-
ated with a proposed intervention is not sufficient-
ly disclosed to the patlent; this may become the
cause of legal action. In reference to judicial prec-
edents, the physmlan is obliged to actively dis-

close mformatlon regarding relevant risks to the -

patient. ¢

3) The Reasonable Alternatives to the

Proposed intervention
The physician is obliged to inform the patient

about the nature of alternative treatments (other
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* treatment(s) if the patient decides not to accept

the proposed intervention) which are considered
to be reasonable and comparable to the proposed
intervention. Citing precedents, any consent for
surgery obtained without informing the patient .
about alternative treatment(s) have been ruled
legally ineffectual. For example, consent for mas-
tectomy obtained without informing the patient
about breast conservation tréatment is legally
mvalld : B

Basic Checklists and Conceptfor IC

1) Basic Checklist for IC* 23

1. Right to refuse medical treatment (World
Medical Association Declaration of LleOIl on the -
Patient’s Rights, 1981)

It is accepted as a foregone concluswn that the
patient has the right to refuse medical treatment.
The patient’s right to self-determination is parﬁ‘cu-
larly ensured by this declaration.

2. Negation of duty to persuaswn (Tokyo dis-
trict court decision, 1988)

The physician does not have to insist that the

A patient receives what is believed to be the best

treatment if this is against the will of the patient.
The physician does not have to persuade the
patient to choose the proposed intervention.

3. Physicians working at university hospitals
and large-scale general hospitals (general hospi-
tals, hospital: centers) are burdened with greater
respon51b11mes for precautions and accountability

in comparison with physicians at medium- to small-

scale. hospitals and practitioners. (Sendai District
Court, 1977, Yokohama District Court, 1979).

4. IC information should be documented in
detail on the patient’s chart without delay. At the

 time of consultation with the patient, in addition to

oral presentation, the accountable physician should
take special care to keep good records on the con- -
sultation card and information sheet. Both the
physician and patient are to sign for the record.
" 2) The Authors’ Basic Concept for IC

Most breast cancer is found as an indolent @
tumor of about 3 cm in diameter in active and oth- -
erwise healthy women between the ages of 40 and
50. Surgical treatments such as mastectomy must .
be chosen for medical reasons; however, these
treatments are tremendous psychological and cos-
metic -burdens for such patients. Therefore, to

treat patients with breast cancer, it is extremely @
. important to directly disclose the diagnosis to the

patlent, and to demonstrate evidence that explams
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why a particular treatment is recommended. In
cases where the patient is indicated for breast con-
servation therapy, it is necessary to address the
possibility of local recurrence and post-operative
radiation therapy. In order to achieve successful
treatment, it is critical that the patient has a good

understanding of the disease®. In such cases, we -

conduct the consultation with the patient in com-
pliance with the “Study on the preparation of
guidelines for breast cancer treatment based on
scientific evidence” issued on April 2003 (the Min- .
lstry of Health, Labour, and Welfare) to the maxi-
mum possible extent?. .

In particular, the “Guidelines for breast cancer
© treatment, the Ministry of Health, Labour, and
Welfare” clearly state that there is no difference in
survival rates between local breast conservation
treatment and mastectomy in patients who have
stage I to II invasive breast cancer (Grade A).
This information should be clearly explained to’
the patient. Furthermore, these guidelines also
state that tumor shrinking can be achieved using
preoperative chemotherapy for patients at early -
stages of operable cancer; this treatment increas-
es the success rate of breast conservation treat-
ment (Grade B). Therefore, except-in cases where
- the patient is diagnosed with broad calcification or
local progressive breast cancer, all operable pati-
- ents should be informed of the option of breast
conservation treatment. The guidelines issued by
public institutions are prepared based on current
medical technology as of the time of issue; there-
fore, in a legal setting, these guidelines tend to be

referenced as the average medical options at that .
"~ sheet and clinical path helps the patient under-

time period. The lack of information given to pati-
ents regarding alternative treatments ‘which are
regarded as standard medical options available at
the time, and biased information affecting the .
patient’s decision making are considered ascrib-
able for many legal disputes. In most legal cases,
the verdicts have gone against medical care pro-
~ 'viders, and the defendants have been charged with -
"small amounts of compensation (based on real
content, the verdicts have gone in favor of the

" - defendants). The law demands that the physnclan

may not influence the patient’s judgment by mani-
~ pulating the information process.

"~ However, chemotherapy for cancer recurrence
involves high toxicity and causes symptoms such
. as vomiting, epilation, and myelopathy, and beco-
mes a cause of soc1ophysmal burden to the pati-
ent. Therefore, unless the patient has a good

- understanding and acceptance of the stage of dis-

ease, it is difficult to continue such treatment. In
particular, as the aforementioned guidelines rec-

.ommend the use of anthracycline as a post-opera-

tive treatment (Grade A), the toxicity of the pro-
posed intervention should be sufficiently descri-
bed. Moreover, instances of serious toxicity have
been reported; these were caused by the com-
bined use of the prescribed chemotherapeutic
agents with other drugs. Therefore, it is critical

- that the patient receives accurate information

regarding the indications and toxicity of the anti-
cancer drugs. :

In any case, breast cancer has a better progno-
sis and even relapsed and metastatic cancers can
be well controlled with the current medical tech-

-nology. Accordingly, the physician can openly dis-
.cuss the facts of the disease with the patient in a

straightforward manner. In particular, in the cur-

~ rent information age, the level of patient knowl-

edge about the disease and awareness of patient’s
rights have become extremely high. Consequent-

_ Iy, the questions and requests from the patient for

self-determination are becommg more accurate
and technical.

In any event, the consultation should be plan-
ned at least 3 or 4 days to one week before the
proposed surgery date to allow the patient to have
enough time to get a second opinion and to inves-
tigate alternative treatments. The physician should
respect the patient’s right to self-determination

- and make every endeavor to obtain IC based on

the patient's own decision, not a decision entrust-
ed to the physician. The use of the information

stand the context of the discussion. In our hospi-

tal, we provide the information sheet and the clini-
cal path for patients prior to hospitalization. ~
: When dealing with breast cancer, there are a .

wide range of opinions from each patient and phy-
sician regarding the concept of disease, assess:
ment of the treatment options, and opinions about
quality of life (QOL). The patient’s understanding
of the reasons for the proposed intervention is a
key factor in successful treatment, and allows the
patient to have a positive acceptance of and active
involvement in the treatment. Therefore, the phy-
sician, should present actual data as much as pos-

sible and try to describe the data in a manner that

the patient can comprehend, so that the patient
can make decisions based on her own beliefs and
preferences. In the following section, the impor-
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tant points for each item are described. -

" Specific Issues
1) How should the Surgical Procedures for
Breast Cancer be Described to the Patient?
During consultation with breast cancer pati-
ents, we use the following two guidelines: “Guide-
lines for breast conservation treatment” issued by
the Japanese Breast Cancer Society (1995)?, and
“Guidelines for breast cancer treatment” issued
by the Ministry of Health, Labour, and Welfare
(2003). Breast conservation treatment is indicated
for patients with tumors smaller than 3 cm in dia-
meter, which are not diagnosed as multiple tumor
types, and without extensive calcification shown in
mammography For patients with tumors larger
than 3 cm in diameter, we recommend preopera-
tive chemotherapy. Mastectomy sounds like a dif-
ficult procedure for the patient to accept; however,
considering the fact that breast cancer tends to
show intraductal spread and multlcenmaty, and
cosmetic results, we always emphasize that mas-
tectomy is the most reliable treatment. Even so,
the patient should be informed of the following
facts (6] reahstlcally, stage I and I breast can-

cers can be adequately treated with breast conser- |

. vation treatment, which involves the local dissec-
tion of the lesion to spare the breast, () in breast
conservation treatment, a 5 to 10% rate of local
recurrence is expected,. (3) to reduce the incidence
of recurrence, postoperative radiation is mandato-
" ry,.and (4) even in cases where the cancer recur-

red, most of the tumors were resectable. We use "

illustrations to describe these points and repeat
the important elements for better understanding.
Most importantly, we give our best effort to clear-
ly address the fact that local recurrence and the
occurrence of a contralateral primary cancer are
two different events-and have totally different pro-

babilities, Finally, we emphasize that the final dec1- .

sion should be made by the patient.

2) How should Participation in Clinlcal
Studies be Described to the Patient?

The basic rule in obtaining IC for participation
in a clinical study is to place the highest priority
on the patient’s decision. Furthermore, in clinical
studies of novel drugs, it is the physician’s respon-
sibility to clearly state that the drug proposed for

treatment is in the experimental stage and to dis- -

. close the relevant (or irrelevant) effects and toxic-
ity. The ministerial ordinance states the following:
Informed consent requ1res the subject to receive
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all relevant information regarding the proposed

clinical trial for voluntary partlcipation, to fully
understand the consequences, to agree to. partici-
pate by self-determination, and to give written con-
sent to confirm that the required processes have
been undertaken. The ministerial ordinance also
recommends the use of the information sheet and
consent form®. ‘
It is important that the patient is’ fully informed
about the characteristics of each type of clinical’
trial: phase I trials aim to assess toxicity, phase I
trials aim to assess efficacy, and phase II trials are
comparison studies with conventional standard.
therapeutic methods. In general, patients tend to
overestimate efficacy and toxicity; therefore, phy-
sicians should make an effort to be objective and
unbiased during the consultation. In cases of ran-

. domized controlled trials, patients are to be fully

informed that the trial will allocate patients ran-
domly for treatment in a manner similar to draw-
ing a lottery and that the physicians and patients
are not involved in the allocation. However, we
also ensure that the patients understand that the
randomization of treatment is clearly different
from the lottery, as intervention will be at least
one of the standard treatments at the time; there-
fore, there is no “winning” or “losing”, and the final
assessment will not be known until 5 to 10 years
after the actual parttcxpauon in the trial. In fact, it
is very difficult to give a proper presentation ¢ of a
clinical trial, and particularly a randomized con-
trolled trial, in a manner that results in complete
understanding by the paﬁent However, the pati-
ent needs to understand that modern medicine
cannot rely upon the physician’s empiricism for
better treatments, and instead, stringent compari-
son ‘of treatments in randomized controlled trials
is the condition necessary to max1m1ze effectlve
medical advances.

As described above, the disclosure documents :
for each protocol are: provxded to the patient.in an
on-site consultation at our hospital. The patient
receives the complete information and signs the
consent form if she decides to participate in the

* trial. The disclosure of irlfoi‘mation is as follows:

1. Background

‘9. What is the anti-cancer drug? Is it effective?

3. What is the clinical trial? What is a random-
ized controlled trial? -

The essence of the disclosure is summanzed
as follows: ‘

“If you agree to participate in this randomized
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controlled trial, you are asked to receive one of
several treatments. However, we, the physicians,
“cannot decide which treatment you are to be assig-
ned. As this is a clinical study that aims at the
development of further effective treatments, every
decision in regard to the trial is to be ensured
complete fairness; therefore the executive office,
independent from the personal points of view, dis-
cretion, and requests of the concerned parties
(physicians and patients), is responsible for alloca-

tion, You may feel that it is unfair that the patients .

who will receive the treatment are not able to

choose the treatment method; however, many cur-

rent standard methods have béen accessed and
evaluated through similar randomized controlled
trials.” S A

4. Specific description of the treatment.

5. The patient has a right to self-determination-
of participation in the clinical trial; therefore the
patient has the right to refuse participation..

6. The privacy of the participant is protected.

7. The participant.can withdraw. his or her con- -

sent at any time. s ,

8. This clinical study has been reviewed and
approved by an institutional review board in order
to ensure that it is medically valid and that the
rights and safety of the pa jents are protected.

It may sound unreasonable to emphasize the

utility of a standardized clinical trial while the

tailor-made approach to-cancer treatment has
become a focus of attention; however; no advance-
ment in cancer treatrent can be achieved without
randomized controlled trials. ‘
" @) How should Genetic Diagnosis of Genetic
and Familial Breast Cancer be Described to the
Patient? = - S B

Should a physician recommend the genetic dia- -
gnosis of breast cancer, with particular emphasis
on the BRCA1/BRCAZ2 genes, to ‘breast cancer
. patients with higher incidence of familial breast
cancer? The aforementioned guidelines issued by
the Ministry of Health, Labour, and Welfare stipu-
late the following: Recommendations that women
with higher incidence of familial breast cancer
undergo genetic diagnosis increase the probabili-
 ty of finding the women at high risk for the devel
- opment of breast cancer; however, as treatments
and preventive methods have not been established
at present, there is no reason to recommend gene-
tic diagnosis -(Grade C). However, it is clear that
" mutations in the BRCA1/BRCA2 genes increase
the occurrence of breast cancer; therefore, the

cumulative risk (penetrance) of breast cancer is

* significantly higher in women who carry BRCA1

or BRCA2 mutations (carrier). Nevertheless, this
finding has not been confirmed in the Japanese
population (Grade B). This ordinance is interpret-
ed as indicating that the penetrance of mutations

~ in these genes has not yet been determined, and
~ that countermeasures (preventative mastectomy,

preventative ovariotomy, genetic counseling) in

the case of positive genetic diagnosis have not .

been established in Japan; therefore, genetic diag-
nosis cannot be recommended at the present. time.
Although such diagriosis and preventative coun-

termeasures have been practiced in many cases in
western countries, we should not yet adopt these
procedures “as-is”. o ,

- Therefore, genetic diagnosis should be utilized

based upon the current medical situation in Japan.

In our hospital, we are sure to inform the patient
that the genetic diagnosis of breast cancer is still
in an experimental stage (that is, the clinical utility
has not been fully established), the privacy of the
patient is completely protected, and-even if testing

- yields a positive result, specific intervention has

not yet been established.

. 4) How should Sentinel Lymph Node Biopsy -
be Described to the Patient? ‘
. When we discuss this particular intervention -

with.the patient, we follow the guidelines. issued
by the Ministry of Health, Labour, and Welfare;
that is, when it is asked whether it is appropriate

to replace the radical dissection of axillary lymph

nodes with sentinel lymph node biopsy in breast

- cancer patients who do not have lymph node meta-

stasis clinically. (NO), the guidelines indicate that
there is insufficient data to prove sentinel lymph

~ node biopsy ‘as a standard imethod;*suggesting no
 reason to use it-as an alternative to the radical dis-

section of axillary lymph nodes. (Grade C) There-
fore, regardless of the method, sentinel lymph

node biopsy is not currently considered to be a .
. standard alternative method to radical dissection

of axillary lymph nodes. Preferably, further exper-

" jments will be added to the works by Veronesi et

al®. When we perform this procedure, the patient
is fully informed that sentinel lymph node biopsy

- is an experimental procedure and is not an alter--
- gative procedure for the radical dissection of axil-

lary lymph nodes. In addition, we suggest using
the protocol'approved by the institutional Review
Board to provide both the disclosure document and
consent form. In the case of back-up ;adi_cal dis-
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secton, it can be mcorporated into the standard
preoperative IC. -

In this paper, general aspects and spec1ﬁc
issues of IC on breast cancer treatments have
been discussed with emphasis on several specific
issues. To fully comply with the demands for IC,
physicians are expected to have an accurate under-

standing of the current medical standards and -

excellént skills to communicate with the patients.
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Diagnosis of Complete Response to N eoadjuvant
Chemotherapy Using Dlagnostlc Imaglng in Primary Breast
Cancer Patients
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.= Abstract Advances in the therapeutlc agents used for neoadju'vant chemotherapy (NAC) have recently achieved higher
response rates.and induced a greater number of pathologlc complete responses (pCR) than ever before. The aim of this study
is the diagnosis of pCR after NAC by diagnostic i |mag|ng of clinical complete response (CCR) patients. This study included 35 breast
cancer patients who demonstrated cCR after receiving NAC with a' combination of anthracycline and taxane from May 1998 to
August 2003. Surgical treatment included breast-conserving therapy followed by radiotherapy or mastectomy. The identity of post-
NAC lesions as either a complete response (CR) or partial response (PR) were made by mammography, ultrasonography, and
contrast-enhanced computed tomography (CT). Amang the 35 patients, 11 achieved pCR, including the disappearance of both
invasive and intraductal components. Of the patients achieving pCR, eight were defined as CR and three were determined to
be PR by CT. There was a sngnmcant relationship between the pCR and the determination of CR by CT. The determination of CR
by ultrasonography was indicative of the disappearance of pathologic invasive components. While mammography appeared to
reflect the observed histologic results, we did not observe any statistical differences. A subset of cases exhibited discrepancies
between the imaging and pathologic results, likely due to the replacement of destroyed tumor cells by fibrosis and granulomatous
tissue. The evaluation of CR by CT was significantly indicative of pCR. The positive predictive value, however, was not large enough
to avoid surgical treatment Further studies will be néeded to establish a diagnosis of pCR. = .

Key Words: breast cancer, complete response, computed tomography, dlagnostac images, neoadjuvant chemotherapy

Wlth advances in the therapeutxc agentsand combina-
tions used for neoadjuvant chemotherapy (NAC),
- we have recently achieved higher response rates and greater
numbers of -pathologic complete responses (pCR). Until
now; the highest rate of pCR reported was 66% (1). The

accurate evaluation of the existence of residual disease

after NAC would facilitate more effecnve strategles for
 local treatment after NAC. '

_ We previously reported the efflcacy of contrast-
enhanced computed tomography (CT) as a method to
determine the extent of residual breast cancer following
NAC (2). Multiple reports have also demonstrated -the
accuracy of magnetic resonance imaging (MRI) in the
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' detection of residual breast cancer after NAC ( 3,4‘)._How-,

ever, these studJes utilized only a small number of pCR

* cases and did not describe the specific fmdmgs of thepCR

images. To our knowledge, only a few reports detailing
the diagnostic findings for patients with clinical complete

~ responses (cCR). have been pubhshed (5,6); these suggest

the accuracy of breast CT or MRI for precise evaluation
of pCR. This study sought to dlagnose pCR precisely after

" NAC by diagnostic imaging of cCR patients.

MATERIALS AND METHODS

Patients

A total of 202 women with pathologically confirmed
breast carcinomas measuring more than 3 cm in diameter

«were eligible for NAC at the National Cancer Center Hos-

pital (NCCH), Tokyo, Japan, from May 1998 to August
2003. This study examined 35 patients who obtained cCR
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Table 1. Chemotherapy Regimen

Treatment Number
Regimen period of patients
ADM (50 mg/m?), DTX (60 mg/m?) x 4 98.5-2001.8 - 26
ADM (60 mg/m?), CPA (600 mg/m?) x 4 " 2002.3-2005 4
PTX (80 mg/m?) x 12 weeks® . .
2002.10-2003.8 5

5FU (500 mg/m?), EPI (100 mg/m?),
. CPA (500 mg/m?) x 4, PTX (80 mg/m?)
x12 weeks“ ’ )

ADM, adriamycin; CPA, cyclophosphamide; DTX, docetaxel; EPI, epirubicin; SFU
s-fluorouracil; PTX, paciitaxel.
'Trastuzumab was added when the tumor showed overexpressmn of HER-2.

after NAC followed by local treatment. Inflammatory
.breast carcinomas were excluded from this study. All
patients gave informed consent for study participation as
approved by the institutional review board of NCCH. Of
the 167 non-cCR patients, pCR was achieved in 7 cases.
These cases were not examined in this study. Responses
were assessed before and after NAC by clinical measure-

_ment by palpation of the primary tumor. The response -

. was determined according to the criteria of the Inter-
national Union Against Cancer (7). cCR was defined as total
resolution of the breast mass by physical examination
without considering the result of diagnostic imaging.

Treatment
The presence of a breast carcinoma was confirmed
-pathologically by core needle biopsy (CNB). The NAC
regimen employed a combination of anthracycline and
taxane (Table 1). Patierits underwent surgical treatment,
including modified radical mastectomy or breast-conserving
therapy (BCT) approximately 4 weeks after the last NAC

. MMG’

PR

‘ cycle. BCT was followed by radiotherapy to achieve a
total dose of 50 Gy. When margin was involved by cancer

cells, we added a radiation boost to the tumor bed:

Imaging Examinations -
. Mammography, ultrasonography, and CT were exam-
ined before and after NAC, as reported previously (8). CT

- scans were performed using a helical CT scanner (X-vigor,
" Toshiba Medical Systems, Tokyo, Japan) before 2002 and

a multislice helical CT scanner (Aquilion 4, Toshiba
Medical Systems) at a current of 200 mA after 2002.
Patients underwent a single spiral acquisition during
inspiratory apnea for 30 seconds in the supine position.
An enhanced CT scan was performed for the whole breast

using a slice thickness of 1 mm with 100-ml of nonionic -

contrast material injected into the patient at a rate of 3ml/

“second. After 40 seconds of bolus (2) administration of
contrast material, we ‘began early phase scanning. The
. late-phase scan was performed 3 minutes after adminis-
tration. Using a Mammomat 3000 (Siemens, Malvern,

PA), craniocaudal and mediolateral mammography views
were obtained without magnification. Breast ultrasound
images were obtained using a SSA340A (Toshiba Medical
Systems) We measured the diameter of tumor in the trans-
verse plane with all modalities.

The responses to NAC in the obtamed images were

classified as complete response (CR) and partial response
(PR) (Fig. 1). By. mammography, we defined CR as the
absence of a mass and spiculation, while PR was when an
obvious mass was observed. In the absence of tumor shadows,
microcalcifications were classified as PR (Iwamoto E,

‘et al., personal communication). Three cases could not

each imaging modality.

Flgure 1. Typical CR and PR determined by
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be evaluafed because of the density of the breast. By ultra- -

sonography, a.diagnosis of CR was made when ‘the
ultrasound findings were normal and PR when images
.exhibited low echoic lesions with lower echoes than fat
tissue or.obvious masses. By CT, we defined CR as the
complete absence of marks or small and faint enhanced
lesions, which were dJagnosed as mastopathy when the
original tumor location was unknown. CT findings wete
classified as PR when the. images exhibited a highly
enhanced mass, regardless of size, or a well-recognized
- mass, regardless of the enhancement. We classified the
tumors into localized and diffuse types by -diagnostic
imaging, as reported previously (8).

Images were evaluated independently by at least two
. doctors. Cases without coincident - mterpretanon were
mutually agreed upon followmg dlscussmn

Hlstopathologlc Exammatlons o

 After sectlonmg in 7-10 mm slices- along the transverse _

axis, all specimens were analyzed by breast pathologists.

"The response to NAC was classified as either pCR or

pathologic partial response (pPR). When neither invasive

" nor intraductal cancer cells could be observed pathologically,

samples were classified as pCR. When residual invasive or
noninvasive components were observed, specunens were
' class1fxed aspPR. : :

Statlsncal Analysxs

- The chl-square test was used for the comparison of CR
_ and PR classifications. Differences of p < 0.05 were con-
sidered to be. 31gmf1cant Fisher’s exact test was used for
~ the comparison when zero was mcluded

RESULTS
The. charactenstlcs of the 35 CR' patlents are detaxled in

- Table 2. The mean age of the patients- obtalmng cCR was -

-48.3 years (range 26-67 years). BCT was performed in 25

. cases (71%) Eleven cases (31%) achieved pCR. Twenty- -
- four cases (69%) demonstrated pPR. The determination

of histologic type after surgical treatment (pCR cases were

v dnagnosed before NAC by CNB) revealed that 28 cases B

~ were diagnosed as invasive ductal carcinoma and 7 were

determined to be intraductal carcinoma. Of the seven
intraductal carcinomas, six were diagnosed as invasive

ductal carcinoma in CNB before NAC. The invasive com-
ponents were likely diminished by NAC administration..

Tumor sizes were measured before and after NAC on

each image (Table 3). The mean tumor size before treat-
ment ranged from 3 cm to 4 cm, "diminishing in size to

Table 2. Patient’s Characteristics _ '

" Age (years) ) 48.3 (26-67) -
Premenopausal 17 (49%)
Postmenopausal - ) 18 (51%)

Tumor size (before NAC) 4.7 cm (3.2-6.5¢m)
TNMcategory - : '
T2 » 29 (83%)
T3 : L 4(12%)
T4 : : 2 (6%) .
Stage before NAC ) -
HA - 18 (51%)
-] o . 13(37%)
nA . ’ 2 (6%)
B - . S 2 (6%)
Local treatment T
Mastectomy 10 (29%) -
BCT 25 (71%)
Pathologic response to NAC .
. Pathologic PR 24 (69%)

‘Pathologic CR . - T 11(31%)

1-2 cm following NAC. We did not observe a significant
difference between the pathologic responses and the sizes
obtained at each examination. The mean pathologic sizes’
were 2.2 cm in pPR patients and 0.cm in pCR patients.

The responses to NAC were evaluated by eachimaging -

method (Table 4). By CT, eight cases were defined as CR -
and three were determined to be PR in the pCR group. We
observed a s1gmf1cant correlation between pCR and the

‘determination of CR by CT (p < 0.05). The positive pre-

dictive value of CT diagnosis of pCR was 53%. Responses
evaluated by ultrasonography, however, did not'reflect

. the pathologic results. In theé pPR group, the invasive

tumor components dlsappeared in two of three patients .
with CR determined by ultrasonography. In these patients,

. residual intraductal carcinomas were revealed pathologi--

cally. The d1agnos1s of CR by ultrasonography predicted

. the absence of re51dual invasive components (p=0. 1) Both

v

Table 3. Mean Tumor Size (cm) before and after NAC

‘and Pathologlc Response o ot
.,Pathologlc PR ° Pathologic CR
Mammogram ) : .
_Before NAC . - 87 - 36
" After NAC : 1.5 - ' 15
Ultrasound - ] : :
Before NAC , 38 , . 35
After NAC - C 1.0 _ 1.2
_Before NAC 45 4.2
" After NAC v - 140 . 1.6
Pathology - 22 . . 0

After NAC, all 35 cases were confirmed total resotution of the breast mass by physical
examination and defined as cCR.
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Table 4. Response to NAC by Each Imaging
Modality and Pathologic Response '

Pathologic PR
ct <0.05
CR 7 : 8
PR . 17 3 .
Ultrasound - NS
CR : 3 : 3 E ’
PR 21 8
Mammogram . ' 0.07
CR . 0 : 2 :
PR ‘ 23 7

Not evaluated 1 : 2

of the patients evaluated as CR by mammography also

exhibited pCR.

Of the 35 ¢CR subjects; 15, 6, and 2 patlents were
'dlagnosed as CR by CT, ultrasonography, and mammo-
- graphy, respectively. In each imaging modahty, the com-
‘plete absence of marks was seen in only two patients. With -+

the exception of these patients, in 13 and 4 patients
classified as CR by CT and ultrasonography, respectively,
the tumor location was barely identifiable, displaying
small lesions recognized only when compared to the
pre-NAC images, demonst'rating that tumor localization

" could be identified in all patients using previous images in
combination with these three imaging modalities.

Oné case was defined as CR by all three modalities

(Fig.-2). Two cases classified as.PR by all three imaging
'techmques achieved pCR.. Pathologlcally, the observed
masses consisted primarily of ‘hyline fibrosis and foamy
cells (Flg 3).Onecase evaluated as CR by two independent -

images was shown to possess residual invasive compo-
nents pathologically (Fig. 4). -
The relationships between morphologlc tumor type

. determined by CT before NAC and pathologic response
areshown in Table 5. In the pCR group, eight tumors were

of the localized type, while three were of the diffuse type.

“The localized type was more hkely to achieve pCR than
diffuse type (8).

Table 5. Morphologic Tumor Types on CT Before
NAC and Pathologic Response

Pathological PR*  ~ Pathologic CR
Tumor type (pretreatment) .
Localized 10 8

Diffuse . " 12 : . 3

*Two cases were excluded because a CT was not p@erfonned before chemotherapy.

Pathologic CR " PValue

Figure 2. Typical imaging findings for a 30-year-old female with CR.
(a) A 5.5 cm x 5:0 cm circumscribed tumor was observed by ultra-
sonography and CT prior to NAC. (b) After NAC, complete reduction
of the tumor was observed by each imaging modality..(c) Subsequent

. histologic analysis revealed that this case achieved pCR.

DISCUSSION -
The determination of CRbyCT s1gmf1cantly correlated

with pCR. While all tumors or marks could be identified

byatleastone dlagnostlc modality to facilitate local excision,
tumor size prior to NAC determined by all modalities did

" not predict pCR, similar to our previous report (2).

This study sought to define CR by diagnostic imaging.
Even after the dlsappearance of all tumor cells, replace-

_ment by granuloma-like and/or fibrous tissue could be

observed histopathologically. These types of lesions can

‘be identified ‘as low-echoic lesions by ultrasonography
and weak-enhanced areas by CT, possibly resulting in

false-positive detection of pCR by imaging examination.
While these marks provide the impottant benefit of easy
identification of tumor localization when local excision is

- necessary, the absence of disease signs did not always pre-

dict pCR. Of the two tumors lacking any faint shadows or

marks identified by ultrasonography, only one achieved

pCR. In the false-negative case, we could not distinguish
the low-echoic mass surrounded by the aggressive mottled
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Figure 3. A patient, determined to exhibit PR

by imaging, achieved pCR. (a) The localized
tumor measured 6.5 cm in size before NAC. - ’
(b) After NAC, despite the absence of a palpable
tumor, a 1.5 cm localized mass was observed o :
by ultrasonography, CT, and mammography.
(c) By histologic analysis, no mialignant cells
were observed, but hyaline degeneration was
seen. This case achieved pCR.

pattern that resulted from fibrocystic changes. Of the two
tumors without any enhancement or spiculated marks on
.CT, neither achieved pCR, instead exhibiting residual
intraductal carcinoma. In patients not i:eceiving NAC,
the intraductal components of the noncomedo type or
low histologic grade demonstrated weaker enhancement
than that seen in comedo or high-grade tumors (9, 10)
These results suggest that low-grade intraductal compo-

nents may not be well enhanced after NAC, explaining the -

- decreased accuracy of nnagmg techmques evaluated in
this study.

The rate of pCR. reported is apprommately one-thu'd of -

the cCR cases (11). Of the few reports examining the role
of surgery in patients achieving cCR after NAC, retrospec-
tive analysis demonstrated that in patients who achieved
cCRafterNAC, radiotherapy alone exhibited higher local
recurrence rates than surgery (12). These studies suggest
that CR defined by residual mass or parenchymal distortion
on ultrasonography exhibits better local control in com-
parison with those lacking ultrasound-detected residual
masses. Unfortunately, these patients were not evaluated
by mammography, CT, or MRI. While this was not a

randomized trial, there were no significant differencesin -
B . 1 . .

the survival rates following radlotherapy alone or surgery
after cCR. .

The classification of tumors into either locahzed or
diffuse types using CT prior to NAC administration accu-
rately predicts tumor shrinkage patterns and those tumors

" that are suitable candidates for BCT following NAC (8).
This classification also predicts good pathologic responses

(the disappearance of more than two-thirds of tumor cells).
Essermann et al. (13) reported similar results using MRI.
Of the five predominant MRI patterns, a cucumscnbed »
mass pattern significantly predicted good chmcal responses
to NAC. In this study, locahzed tumors more frequently

" achieved pCR. These results were not significant (p.= 0.14),
.perhaps because the classification of tumors by diagnostic
. imaging is a predictor of good pathologic response rather

than pCR. The limited number of cases evaluated in these

studies, however, requires further evaluation of these

imaging techniques as predictors of CR. \
In conclusion, CR determined by CT was a significant

- predictor of pCR. The positive predictive value, however,
“was not large enough to avoid the necessity of surgical

treatment. Further study is required to establish accu-
rately the diagnosis of pCR. "



