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Table 2. Patient characteristics and the results of pretreatment

NO

741/831 (89.2)

N1 87/831 (10.5)
N2 8/831 (0.4)
Missing 34

evaluation
Total National
(n = 865) average
Age (y) 515 £ 11.2 N/A
Missing 8
Height (cm) 1542 + 5.6 N/A
Missing 331
Body weight (kg) 540 + 84 N/A
Missing 313
Menstrual status N/A
Pre 312/865 (36.1)
Peri 86/865 (9.9)
Post 313/865 (36.2)
Unknown/missing 154/865 (17.8)
Family history of breast cancer N/A
No 534/865 (61.7)
Yes 46/865 (5.3)
Unknown/missing 285/865 (33.0)
Mammography performed N/A
Not done 11/865 (1.3)
=3 months before surgery 539/865 (62.3)
After excision 8/865 (0.9)
Before and after initial excision 20/865 (2.3)
Unknown 287/865 (33.2)
Clinical tumor size (cm) 1.9 =09 1.9
=1.0 1407713 (19.64)
1.1-2.0 361/713 (50.63)
2.1-3.0 171/713 (23.98)
3.1-4.0 28/713 (3.93)
4,1-5.0 71713 (0.98)
=51 6/713 (0.84)
Missing 152
Nipple—tumor distance (cm) 3919 u/C
" =20cm : 58/287 (20.2)
2.14.0 119/287 (41.5)
4,1-6.0 85/287 (29.6)
=6.1 251287 (8.7)
Missing 578
Clinical N stage (UICC 1997) N/A

Abbreviations: N/A = not applicable; U/C = unable to calculate
owing to the excessive amount of missing data; UICC = Union
Internationale Contre Cancre.

Data are presented as n or mean * standard deviation. Numbers
in parentheses are percentages.

dose and fractionation for boost irradiation was 10 Gy for 5
fractions.

Systemic chemo-endocrine therapy is summarized in Ta-
ble 8. Tamoxifen was given to 72.5% of receptor-positive
patients. However, 52.3% of receptor-negative patients also
received tamoxifen. When tamoxifen was given, it was
initiated during radiation therapy in 82.2%. Chemotherapy
was given to 64.4% and 31.6% of node-positive and node-
negative patients, respectively. However, intensive chemo-
therapy was given to 36.9% node-positive patients (38 of
103) and 15.6% node-negative patients (28 of 180). (Inten-
sive chemotherapy was defined as incorporating at least one
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of the following: doxorubicin, cyclophosphamide, metho-
trexate, mitomycin, mitoxantrone, paclitaxel, vinblastine, or
vincristine.) The most common regimen for chemotherapy
was single-agent oral administration of 5-fluorouracil or its
derivatives and was administered to 52.4% (54 of 103) of
node-positive patients and 76.7% of node-negative patients
(138 of 180).

Toxicity of the treatment and functional— cosmetic results
are listed in Table 9. Whole treatment was well tolerated,
and there were only 6 patients (0.7%) with Grade 3 or
greater acute/late toxicity. The results of objective function-
al— cosmetic evaluation were documented in only 31.9% of
the cases, of which 80.0% were excellent to good. Similarly,
patient satisfaction was documented only in 23.1% of the
cases and showed that 66.5% of patients were satisfied with
the functional—-cosmetic results. ‘

DISCUSSION

Approximately 10 years after it was initiated in Western
countries, BCT was introduced in Japan in the mid-1980s
(7). In the period when the patients in this study were
treated, physicians were still developing an optimal imple-
mentation of BCT in Japan, and it was not until 1999 that
the JBCS published a guideline for BCT.

The current study demonstrates that the indication for BCT
was fairly conservative, and most of the patients were Union
Internationale Contre Cancre (UICC) Clinical Stage L.

Table 3. Type and extent of breast-conserving surgery

Total National
(n = 865) average
Extent of final breast surgery N/A
=Tumorectomy™ 47/865 (5.4)
Wide excision” 325/865 (37.5)
Quadrantectomy* 493/865 (57)
Missing 0
Extent of axillary dissection N/A
Level I 177/865 (20.5)
Level /11 516/865 (59.7)
Level VIVII 74/865 (8.6)
Unknown/Missing 98/865 (11.3)
Number of axillary lymph 143 =71 u/C
nodes in specimen
0 10/584 (1.7)
1-5 19/584 (3.3)
6-9 116/584 (19.9)
10-19 323/584 (55.3)
=20 116/584 (19.9)
Missing 281
Maximum 48

Abbreviations as in Table 2.

Data are presented as n or mean £ standard deviation. Numbers
in parentheses are percentages.

* Includes incisional biopsy, excisional biopsy, microdochec-
tomy (single duct excision), and tumorectomy.

T Includes wide excision and partial mastectomy.

* Includes segmental resection and quadrantectomy.
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Table 4. Results of histopathologic assessment

Pathology report on chart
Yes

Total National
(n = 865) average
0.71%*

564/865 (65.2)

of the cancer cells as possible rather than to remove grossly
recognizable tumor and let radiation therapy do the rest.
Consequently, the ratio of patients with microscopically
positive/close margin was only 12.4%. The same trend was
observed in the treatment of the axilla. Although it was
generally accepted that axillary dissection for clinically
node-negative patients does not improve survival, 68.3% of
the patients received Level VLI or more axillary dissection.

Histopathologic evaluation is the most important part of
BCT because it influences all aspects of subsequent treat-

ment. The number of positive lymph nodes determines the

necessity of chemotherapy. Hormone receptor status is im-
portant for endocrine therapy. To reduce the extent of sur-
gery while maintaining sufficient local control, meticulous
treatment planning based on a full understanding of the
pathologic features of the tumor is mandatory. However, in
the current study, margin status was unknown, at least in the
departmental chart for radiation therapy, in 11.2% of the
patients. The quality of the pathologic report showed some
room for improvement in that nuclear grading and quanti-
fication of the intraductal component were missing from
most case reports. This might reflect a lack of pathologists
specializing in breast cancer in Japan.

Radiation therapy was also suboptimal in some aspects.
A fixation system is recommended to increase the reproduc-
ibility of daily treatment. However, such a system was used

Table 5. Parameters for radiotherapy treatment planning

No 2607865 (30.1)
Unknown/missing 41/865 (4.7)

Histology of the tumor N/A
Carcinoma, NOS 2/865 (0.2)
Adenocarcinoma, NOS 4/865 (0.5)

Ductal carcinoma in situ 29/865 (3.4)
Lobular carcinoma in situ 1/865 (0.1)
Invasive ductal carcinoma 676/865 (78.2)
Mucinous carcinoma 26/865 (3.0)
Medullary carcinoma 17/865 (2.0)
Invasive lobular carcinoma 18/865 (2.1)
Squamous cell carcinoma 2/865 (0.2)
Apocrine carcinoma 2/865 (0.2)
Tubular carcinoma 57/865 (6.6)
Unknown/missing 31/865 (3.6)

Final microscopic margin N/A

Positive 65/865 (7.5)
Close (=2 mm) 40/865 (4.6)
Negative . 663/865 (76.7)
Unknown or not stated/ 97/865 (11.2)

missing

Intraductal cancer quantified u/C
No 154/865 (17.8)

Yes 126/865 (14.6)
Unknown/missing 585/865 (67.6)

Estrogen receptor status
Not done 96/865 (11.1)

Positive 269/865 (31.1)
Negative 199/865 (22.9)
Insufficient tissue 7/865 (0.8)
Unknown/missing 295/865 (34.1)

Progesterone receptor status N/A
Not done 114/865 (13.2)

Positive 252/865 (29.1)
Negative 170/865 (19.7)
Tnsufficient tissue 7/865 (0.8)
Unknown/missing 322/865 (37.2)

No. of pathologically positive N/A

axillary lymph nodes
0 569/729 (78.1)
1-3 126/729 (17.3)
=4 34/729 (4.7)
Missing 136
Maximum 37

Abbreviation: NOS = not otherwise specified. Other abbrevia-
tions as in Table 2.

Data are presented as n. Numbers in parentheses are percent-
ages.

* “Yeg” = 1, others = 0.

In BCT, the balance between surgery and radiation ther-
apy depends on the extent of surgery. For example, if
mastectomy is performed for T1-T2 tumor, postoperative
radiation therapy is not necessary for local control. As the
extent of surgery decreases, the importance of radiation
therapy increases, and the radiation dose to achieve ade-
quate local control also increases. The strategy for BCT in
Japan in this study period was to surgically remove as much

Total National
(n = 865) average
Cast or shell was used 0.30
Yes 282/865 (32.6)
No 578/865 (66.8)
Unknown/N/A/missing 5/865 (0.6)
Simuiation ’ N/A

Clinical set-up only

X-ray simulation without
diagnostic CT

X-ray simulation with diagnostic
CT

87/865 (10.1)
257/865 (29.7)

327/865 (37.8)

CT simulation 192/865 (22.2)
Missing 2/865 (0.2)
Reference point for tangential fields N/A
Isocenter of the field 614/637 (96.4)
Upper 1/3 of nipple and lower 3/637 (0.5)
margin of RT field
Others 2/637 (0.3)
Missing 18/637 (2.8)
Matching of dorsal margin of N/A
tangential fields
None 108/637 (17.0)
Half beam used 121/637 (19.0)
Tiiting 380/637 (59.7)
Unknown/N/A/missing 28/637(4.4)
Specialized fields irradialed 11/865 (1.3) N/A

Axilla
Internal mammary
Supraclavicular

1/865 (0.1)
8/865 (0.9)
17/865 (2.0)

Abbreviation as in Table 2.
Data are presented as n (%).
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Table 6. Parameters for tangential field irradiation
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Table 6. Parameters for tangential field irradiation (Cont’d)

Total National Total National
(n = 865) average (n = 865) average
Interval between final breast surgery 28.5 = 21.9 28.3 =240 58/816 (7.1)
and radiation therapy (d) Missing 49
<7 8/852 (0.9) Maximum 500
7-13 79/852 (9.3) Overall treatment time for whole 36.4 = 8.9 35.9
14-20 266/852 (31.2) breast irradiation (d)
21-27 180/852 (21.1) =35 314/847 (37.1)
28-55 257/852 (30.2) 36-41 453/847 (53.5)
=56 62/852 (7.3) 42-48 60/847 (7.1)
Missing 13 =49 20/847 (2.4)
Maximum 253 Missing 18
Beam type for whole breast N/A Maximum 125
irradiation No. of tangents treated per day 0.74*
60 Co. 124/865 (14.4) Both 637/845 (75.4)
Photons <4 MV 5/865 (0.6) One only 157/845 (18.6)
Photons =4 MV, <6 MV 406/865 (46.9) Unknown/N/A/missing 51/845 (6.0)
Photons =6 MV, <8 MV 217/865 (25.1)
Photons =8 MV, <10 MV with 0/865 (0.0) Abbreviation as in Table 2.
bolus Data are presented as n or mean * standard deviation. Numbers
Photons =8 MV, <10 MV without 1/865 (0.1) in parentheses are percentages.
bolus * Both = 1, the others = 0.
Photons =10 MV with bolus 39/865 (4.5)
Photons =10 MV without bolus 38/865 (4.4)
Photons =10 MV, bolus unknown 2/865 (0.2)
Electrons 23/865 (2.7)
Mixed 1/865 (0.1) Table 7. Parameters for boost field irradiation
Missing 9/865 (1.0)

Wedges N/A Total National
On both fields 386/781 (49.4) (n = 865) average
On lateral fields only 2/781(0.3) .

No beam modifiers 392/781 (50.2) Boost was given to: N/A
Unknown/missing 1/781 (0.1) Margin positive . 35/65(53.9)

Cranio—caudal size of the field (cm) 177 2.6 17.4 ] _ Missing: 2/65 (3.1)
<10 8/846 (10) . Margm close (>2 mm) i 18/40 (450)
10.0-11.9 7/846 (0.8) _ , Missing: 0/40 (0.0)

14.0-159 106/846 (12.5) _ ~ Missing: 46/663 (6.9)
16.0-17.9 200/846 (24.7) Margin unknown/missing o 14/97 (14.4)
18.0-19.9. 286/846 (33.8) Missing: 11/97 (11.3)
22.0-23.9 50/846 (5.9) <400 0/130 (0.0)
s s
ﬁfxsmg or 8;‘56_ 5(0'0) 800-999 71130 (5.4)

Total dose for whole breast (cGy) - 4882.45 * 327.25 4867.76 1000-1199 103/130 (79.2)

<4400 12/852 (1.4) 1200-1399 4/130 (3.1)
4400-4599 79/852 (9.3) 1400-1599 5/130 (3.9)
4600-4799 91/852 (10.7) 1600-1799 0/130 (0.0)
4800-4999 29/852 (3.4) 1800-1999 0/130(0.0)
5000-5199 630/852 (73.9) 2000-2199 0/130 (0.0)

=5200 11/852 (1.3) =2200 0/130 (0.0)
Missing 13 Missing 16
Maximum 6000 Maximum 1400

Fraction size (cGy) o4 + 22 20772  Blectron energy for boost 0.67
<160 2/816 (0.3) (MeV)

160-179 0/816 (0.0) 6-8 20/127 (22.8)
180-199 46/816 (5.6) 9-11 69/127 (54.3)
200-219 708/816 (86.8) 12-14 15/127 (11.8)
220-239 2/816 (0.3) =15 o 7127 (5.5)
Unknown/Missing 7/127 (5.5)
Max 18MeV

only in 32.6% of cases. Matching of the dorsal margin of the
tangential field reduces unnecessary radiation to the lung;
however, 17.0% of patients were irradiated without such a

Abbreviation as in Table 2.
Data are presented as n or mean & standard deviation. Numbers
in parentheses are percentages.
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Table 8. Parameters for systeinic therapy

Total National
(n = 865) average
Tamoxifen was given to:
ER (+) or PgR (+) 234/323 (72.5) 0.69*
Missing: 7/323 (2.2)
ER (—) and PgR (-) 68/130 (52.3) 0.55"
Missing: 6/130 (4.6)
Receptor status unknown/ 220/412 (53.4) 0.48%
missing
Missing: 21/412 (5.1)
Tamoxifen was given: N/A
With RT 429/522 (82.2)
Post-RT 491/522 (94.1)
Timing unknown/missing 11/522 (2.1)
Chemotherapy” was given
to:
Node positive 103/160 (64.4) 0.64*
N/A/Unk/Missing:
22/160 (13.8)
Node negative 180/569 (31.6) 0.33*
N/A/Unk/Missing:
86/569 (15.1)
Node unknown/missing 52/136 (38.2) 0.20*
N/A/unknown/missing:
25/136 (18.4)
Chemotherapy given to node 103/160 (64.4) N/A
positive:
Nonintensive* 54/103 (52.4)
Intensive® 38/103 (36.9)
Others 0/103 (0)
Unknown/Missing 11/103 (10.7)
Chemotherapy given to node 180/569 (31.6%) N/A
negative:
Nonintensive* 138/180 (76.7)
Intensive® 28/180 (15.6)
Others 0/180 (0.0)
Unknown/missing 14/180 (7.8)
Chemotherapy given to node 52/136 (38.2) N/A
missing;
Nonintensive* 19/52 (36.5)
Intensive® 7/52 (13.5)

Others 0/52 (0.0)
Unknown/missing 26/52 (50.0) :
Chemotherapy’ was given: N/A

Pre-RT 142/375 (37.9)

Post-RT
Concurrent with RT
Alternating with RT

213/374 (57.0)
1407370 (37.8)
22/345 (6.4)

Abbreviations: ER = estrogen receptor; PgR = progesterone
receptor, RT = radiation therapy. Other abbreviation as in Table 2.

Data are presented as 1 (%).

*“Yeg” = 1, others = 0.

T Includes all kinds of chemotherapy.

* Includes single-agent, oral administration of 5-fluorouracil or
its derivative.

§ Includes chemotherapy that incorporated at Jeast one of the
following: doxorubicin, cyclophosphamide, methotrexate, mito-
mycin, mitoxantrone, paclitaxel, vinblastine, and vincristine,

plan. A wedge filter is often necessary to ensure dose
homogeneity within the treatment volume; however, 50.2%
were treated without wedges. In as many as 18.6% of
patients, only one of the two tangent fields was treated per

day. Such treatment does not guarantee equivalent biologic
effect within the treatment volume. Moreover, discordance
with existing guidelines in some treatment characteristics
might lead to more serious deterioration of treatment out-
come. For example, treatment with a 10-MV photon without
bolus might cause significant underdosage in the shallow
part of breast tissue in average-sized Japanese women.
Although it is difficult to statistically prove the impact of
these suboptimal treatments on outcome, such underdosage
should be corrected to provide the best possible local tumor
control.

The current study has some limitations derived from its
methodology. First, patients receiving breast-conserving
surgery without radiation therapy were not included because
there were only patients who received radiation therapy in
the sample source. Considering the fact that there were
approximately-25-30% of such patients in the study period
(7), the results presented here might not reflect the whole of
BCT practice in Japan. It is mandatory to join forces with
other disciplines to comprehensively depict the patterns of
care for diseases like breast cancer, in which multidisci-
plinary treatment is established.

Second, extensive data were missing for certain items in
the database. Although the absence of the data itself might
have some implication, it is difficult to differentiate whether
the data did not exist at all or whether the auditor could not
find existing data at the time of review. Therefore, the items
with extensive missing data should be interpreted with
caution. For example, approximately 70% of the data for the
item “Cosmetic score at 1 year” were “unknown/missing.”
This finding itself provides vital information that the cos-
metic outcome was seldom evaluated by the physician.
However, if these patients had been evaluated, they would
have fallen into one of the four scoring categories. There-
fore, it might be misleading to report that only 3.7% showed

Table 9. Toxicity of the treatment and functional-cosmetic

results
Total National
(n = 865) average
6/865 (0.7) u/c
Patients with Grade =3 Missing 826/865 (95.5)
acute/late toxicity
Cosmetic score at 1 y N/A
Excellent 30/865 (3.5)
Good 191/865 (22.1).
Fair 49/865 (5.7)
Poor 6/865 (0.7)
Unknown/N/A/missing 589/865 (68.1)
Patient satisfaction at 1y N/A
Satisfactory 133/865 (15.4)
Fair 63/865 (7.3)
Unsatisfactory 4/865 (0.5)
Unknown/missing 665/865 (76.9)

Abbreviations as in Table 2.
Data are presented as n (%).
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was conducted. Repeated surveys and point-by-point com-
parisons with results from other countries will demonstrate
how BCT has been developed and optimized for patients in

Japan.

excellent cosmetic outcome without referring to the exces-
sive percentage of “unknown/missing” data.

In conclusion, BCT in Japan was still in the developmen-
tal phase during the period when this first national survey
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Background: Although breast-conserving surgery followed by definitive irradiation is an established
treatment for patients with early breast cancer, the role of breast-conserving therapy (BCT) for patients
with bilateral breast cancer has not been well studied and the radiation therapy technique is still under
investigation. We examined the feasibility of breast-conserving therapy for bilateral breast cancer and pre-
sent here our radiation therapy technique with CT simulator.

Methods: Between July 1990 and December 1998, we treated 17 patients with bilateral breast cancer
who underwent bilateral breast-conserving surgery followed by definitive irradiation. Seven patients had
synchronous bilateral breast cancer and ten had metachronous bilateral breast cancer. Radiation therapy
consisted of 50 Gy to the bilateral whole breast in all patients but one. A CT simulator was used to plan a

_ tangential radiation field to the breast in all patients. Boost irradiation of 10 Gy was administered to 8

tumors with close or positive margins.

Results: With a median follow-up periods of 95 months from each operation, no patients showed loco-
regional recurrence on either side, and none suffered distant metastasis. Furthermore no serious late
adverse effects were observed. ’

Conclusion: This study demonstrated that BCT is feasible for bilatera] breast cancer and the CT sim-

ulator is useful for determining the radiation field, especialy when lesions are metachronous.

Breast Cancer 12:135-13%, 2005.

Key words: Bilateral breast cancer, Breastconserving therapy, BCT, Breastconserving surgery,

Rodiation therapy

The incidence of clinically observed bilateral
breast cancer is reported to range from 1.4 fo
11.8%"®, small but significant. Although breast-
conserving surgery followed by irradiation is an
established treatment for patients with early breast
cancer, the frequency of patients receiving bilater-
al breast irradiation ranges from 0.4% to 5.5%"°.
The role of breast-conserving therapy for patients
with bilateral breast cancer has not been well
studied and scant attention has been devoted to
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the techniques for radiation therapy. We herein
present our technique, which utilizes a CT simula-
tor, and analyze the outcome of treatment for
patients with bilateral breast cancer treated with .
breast-conserving therapy (BCT).

Materials and Methods

Between July 1990 and December 1998, a total
of 1036 patients with breast cancer were treated
with BCT, defined as breast-conserving surgery
and axillary lymph node dissection followed by
definitive radiation therapy at the Department of
Radiology at Kyoto University Hospital. Among
them, 35 patients (3.4%) had bilateral breast can-
cer, and 17 of them were treated with bilateral
BCT (Fig 1). Therefore, 17 patients treated with
bilateral BCT were analyzed in the present study.
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BCT for Bilateral Bi'cast Cancer

Total Patients : 1036

r

| Bilateral ; 35 (3.4%)

l

Unilateral ; 1001 (96.6%)

Synchronous : 10

L

A
Metachronous : 25

L }

r Bilateral BCT : 7 J BCT +
Mastectomy :3

Bilateral BCT : 10 l

History of BCT+
Mastectomy : 13 Mastectomy : 2

Fig 1. Total patients treated between July 1990 and December 1998.

Table 1. Patient Characteristics

Synchronous Metachronous
(7 Pt.) (10 Pt)
Age at diagnosis Median 53 Median 45
. (43-68) (28-54)*
Family history
1st degree 0 3
2nd degrec 1. 0
Menstrual status
Premenopausal 2 8
Perimenopausal - 0 0.
Postmenopausal 2 2
Unknown =~ 1

" age at the diégnosis of the 1st tumor

Seven patients had synchronous bilateral breast
cancer and 10 patients had metachronous bilateral
breast cancer. They developed the newly diag-
nosed contralateral breast cancer 4 to 70 months
after the first BCT with a median interval of 29
months. Synchronous breast cancer was defined

as the diagnosis of both tumors within 1 month. .

The patients’ characteristics and the characteris-

tics of the 34 breast cancers are summarized in

Tablesland 2.7 ", o

As regards conservative surgery, 14 tumors
were treated by quadrantectomy, while 20 tumors
were treated by wide excision. All patients under-
went axillary dissection bilaterally. Twenty-six
tumors had negative margins of resection, 6 had
close margins of resection, that is, within 5 mm

136

Table 2. Tumor Characteristics of the 34 Treated
Breasts

Number’ %
Pathology
DCIS 1
Invasive ductal 32 94
Invasive lobular i
Clinical T Stage
T0 1 3
Ti 22 65
T2 11 32
Clinical UICC Stage B
I . 22 . 65
IA 9 26
B 3 9
Pathologic N stage
NO 31 91
N1 3 9
Estrogen receptor status
Negative 11 32
Positive . 13 38
Not done/unknown 10 30

from the resected margin, and 1 had positive mar-
gins of resection, defined as microscopic involve-
ment at the resected margin on the histological
examination. R

Following breast conserving surgery, a total
dose of 50 Gy in daily fractions of 2 Gy was deliv-
ered over 5 weeks to the whole breast via oppos-
ing tangential fields. We used a CT simulator (Shi-
madzu Corp. CT-S, Kyoto) to plan the tangential
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fields. We selected the beam energy for the tan-
gential fields according to the breast size: twenty-
seven unilateral breasts were treated with cobalt-

60 gamma rays, 1 with 4MV photons, and 5 with

6-MV photons for the tangential fields. One breast
was irradiated with an en-face electron beam.
Seven patients with simultaneous breast cancer
were treated by matched midline technique with
bilateral tangential fields using the CT simulator
(Fig 2). On the other hand, we referred to the CT
simulation images of the first tumors to avoid field
overlapping when we determined the tangential
fields for the second tumors in the patients with
metachronous breast cancers (Fig 3). The prima-
ry site was boosted in the 7 patients with close or
positive surgical margins. This boost irradiation
comprised to a total dose of 10 Gy in 5 fractions of
electron beams through a field 6 to 8 crm in diame-
ter, including the tumor bed. The ipsilateral supra-
clavicular and ipsilateral internal mammary nodal
areas were not included in the target volume.

All patients received oral 5fluorouracil (5-FU)

or its derivatives, and also received tamoxifen for
2 years after the operation, regardless of the axil-
lary node status or estrogen receptor (ER) status.

Fig 2. A case of simultaneous breast cancer: It is confirmed
that there is no overlap by the skin markings.

Fig 3. A case of metachronous breast cancer. (a) Radiation field for the first treatment. (b) Radiation field for the second treat:
ment, Identifying the first field by the skin reaction is impossible. (c) We could recognize the first field accurately with the use of

images from the previous CT simulation.
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The patients were periodically followed-up at our
clinic. They were examined every 3to 6 months in
the first 2 years, and every 6 to 12 months there-
after according their pathological status. Loco-
regional recurrence, distant metastasis, complica-
tions and cosmetic outcomes were evaluated.

Results

Of 17 patients, 15 patients were irradiated with
matched tangential fields without overlapping, 1
patient was irradiated iwith matched tangential
fields with overlapping of 1.2 cm, and 1 patient
with a medially located metachronous tumor rece-
ived en-face electron beam alone because overlap-
ping with the previous field could not be avoided
with tangential field (Fig 4).

No patients were lost to follow-up. The median
follow-up period after each operation was 95
months. No patients showed loco-regional recur-
rence on either side or distant metastasis,

Regarding complications associated with treat-
ment, severe arm edema was observed in one
patient whose upper arms showed a 4 cm differ-

Cait Lol L all
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| Fig 4. Another case of metachronous breast cancer. (a) The
first field crossed the midline. (b) The second tumor existed in
the inner quadrant. Surgical clip shows the location of the
tumor bed. If we avoided overlapping with the previous field
using a tangential field, the tumor bed would not be included in
the field. () In this case, only the tumor bed was irradiated
with 9 MeV electron beams.

ence in circumference. One patient developed
moderate fibrosis at the site of overlapping, but
this did not affect cosmetic outcome. The patient
who was irradiated with overlapping of 1.2 cm did
not develop any skin or soft tissue complications.
In other cases, complications were none or slight.

We also evaluated cosmetic outcome using the
cosmetic score”. Six patients (35%) were scored as
excellent and 10 (59%) were scored as good. Only
one patient (6%) was graded fair because of unilat-
eral breast confracture.

Discussion

Although as many as 10% of the patients with
breast cancer may develop bilateral cancer® and
radiation therapy is essential to breast conserving
therapy, there is scant information on the techni-
cal aspects of such irradiation®®. To minimize late
damage to skin and soft tissue, overlapping of
bilateral tangential fields should be avoided. On
the other hand, maintaining good coverage of
breast tissue is important to minimize the risk of
intra-breast recurrence. In the patients with meta-
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chronous breast cancer patients, which account
for 2/3 of all bilateral cases, it is necessary to

reproduce the previous tangential field before.

planning the contralateral tangential beam. In a
conventional X-ray simulator, it is almost impossi-
ble to reproduce the medial margin accurately.
Tattooing, which is commonly used in Western
countries and might be useful in such situations,
is seldom used in Japan. CT-simulation is quite
useful because the overlapping of bilateral tangen-

tial fields can be evaluated much more accurately -

than convenhonal simulation, although'there are
some limitations derived from the change of the
patient’s figure and the difference in positioning.
In patients with thick subcutaneous tissue at the
midline, or those with tumors located very near to
the midline, overlapping may be unavoidable
despite the use of a CT simulator. However, it is
still possible to explore the use of a CT for plan-
ning tangential fields for irradiation of metachro-
nous breast cancer patients,

Conclusion

This study demonstrated that BCT is feasible
for bilateral breast cancer and the CT simulator is
useful for determining the radiation field, especial-
ly when they are metachronous. It is helpful in
minimizing overlap of the radiation fields and pro-

vides the best possible treatment plan.
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Background: The relationship between a positive resection margin and the risk of ipsilateral breast
tummor recurrence (IBTR) is controversial. To evaluate the radiation dose and other factors influencing the
ipsilateral breast tumor control (IBTC) in patients with positive or close resection margins after breast
conserving surgery (BCS), the Japanese Radiation Oncology Study Group JROSG) $-99-3 study group
conducted a multi-institute survey of these patients.

Methods: The patients with less than 5 mm tumor-free margins after BCS were eligible for this study.
A total of 971 patients from 18 institutes were enrolied in the analysis. The final pathological margin status
was classified into 3 groups. Radiation doses to the tumor bed were less than 60 Gy in 252 patients, 60 Gy
in 456 patients and more than 60 Gy in 233 patients.

Results: IBTR was observed in 55 patients (5.8%). The IBTC rates at 5 and 10 years by the Kaplan
Meier method were 95.6% and 87.3%, respectively. There was no significant difference in 10-year IBTC
rates according to marginal status; 85.9% in positive margin patients, 91.0% in equal or less than 2 mm
margin patients and 87.0% in 2.1-5 mm margin patients. Radiation dose to the tumor bed was a marginally
significantly associated with the 10-year IBTC rate (=60 Gy 90.8% vs <60 Gy 84.2%, p = 0.057). In patients
with positive margins, IBTC with radiation dose equal to or more than 60 Gy was significantly better (p=
0.039). The other factors influencing the IBTC were age (=35 years vs < 35 years: p < 0.0001), menopausal
status (¢ < 0.0001) and tumor size (p = 0.023).

Conclusions: In patients with positive margins, IBTC with radiation dose equal to or more than 60
Gy was significantly better than the others. We recommend that the tumor bed be irradiated with at least
60 Gy in the patients with positive margins. Further follow-up is necessary to draw final conclusions.

Breast Cancer 12:91-98, 2005.

Key words: Breast conserving therapy, Resection margin, Radiotherapy

gross tumor excision followed by breast irradia-
tion is a well-recognized standard therapy for local
treatment of early-stage breast cancer. There con-
tinues to be controversy as to which factors pre-

Breast conserving therapy that consisting of
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Abbreviations:
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component; UICC, Union Internationale Cenire le Cancer; ER,
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dict an increased risk of IBTR. The association
between pathologic resection margin status and
IBTR is a well discussed but controversial matter.
Many retrospective studies have reported a signif-
icantly increased rate of IBTR in positive margin
patients compared with negative margin patients,
but some have not. Singletary and Freedman et al.
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reviewed the articles examining the relationship
between resection margins and IBTR"?. Single-
tary reported that margin detections were very
heterogeneous, as some assessments were based
on gross assessment during surgery, and some
were based on detailed microscopic examination.
Furthermore, it is also unclear what factors are
associated with positive margins and IBTR in mar-
gin positive or close margin patients. Some authors
reported that positive margins were associated
with large tumor size, young age, axillary node-
positive status, presence of lymphovascular inva-
sion, and the presence of extensive intraductal
component (EIC)". It is also unclear whether high
doses of boost radiation influence outcome in mar-
gin positive or close patients. Optimal breast irra-
diation after BCS remains an unresolved issue in
those cases.

JROSG was established in 1997 as a multi-insti-
tutional cooperative organization, a national can-
cer study research group that studies radiothera-
py either alone or in conjunction with surgery
and/or chemotherapy. The members consisted of
radiation oncologists nation-wide in Japan.

To evaluate the effect of the radiation dose and
the other factors influencing IBTC in patients with
positive or close resection margins after BCS, the
JROSG 5-99-3 study group conducted a multi-insti-
tutional survey of these patients. This protocol has
been studied since 1999. This article evaluates the
results of the study. ‘

Materials and Methods

Since 1999, registration forms were sent to the
members of JROSG. Patients were eligible for this
study if they met the following entry criteria: his-
tological documentation of carcinoma of the breast,
clinical stage 0 to II, tumor diameter less than 3
cm, no extensive intraductal spread or multiple
tumor foci, focally positive or close (less than 5
mm) resection margins after BCS, whole breast
irradiation was performed and a follow-up period
longer than 2 years or until the time of recur-
rence. The clinical, pathological and treatment fea-
tures investigated in this study were age, meno-
pasal status, primary tumor size, UICC clinical
stage, pathologic nodal status, histologic type, hor-
mone-receptor status, marginal status (focally pos-
itive, less than 2 mm, 2.1-5 mm), surgical method,
total radiation dose to the whole breast, total radi-
ation dose to the tumor bed and the use of adju-
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. Table 1. Participating Institutes and Person in Charge

Kyoto Univ, Mitsumori M., Yamauchi C.
Cancer Institute Gomi K.
Shikoku Cancer Center Kataoka M.

Tokyo Women'’s Medical Univ,
Niigata Cancer Center

Karasawa Ku.
Uematsu T., Sugita T,

Aichi Cancer Center Kodaira T.
Gunma Univ. Yamakawa M., Sakurai H.
Tokyo Met. Komagome Hosp. Karasawa Ka.
Saku Gentral Hosp. Watanabe T.
Hyogo Medical Center for Adults  Tsujino K.
Isezaki Municipal Hosp. Shiojima IC
Tohoku Univ. Kakutou Y.
Tokyo Met. Fucyu Hosp. Kita M.
Okayama Univ. Kobayashi Ma.
Shiga Uni. of Medical Science Syo K.
Tokai Univ, Oizumi Y.
Rinku General Medical Center Shioura H.
Kobayashi Mi

Jikei Univ.

Table 2, Patients’ Characteristics

Characteristics

No. of patients (%)

Age 24-35 64 (7)
3544 236 (25)
45-54 391 (42)
55-64 166 (18)
65-74 68 (7
7583 16 (2)
Menopause Pre 514 (55)
Term 108 (11)
Post 319 (34)
Stage 0 13 (D
I 506 (54)
1 419 (45)
T Stage Tis 13 (1)
T1 506 (54)
T2 419 (45)
n Stage n0 663 (70)
nl 278 (30)
ER Negative 221 (23)
Positive 369 (39)
Unknown 351 (37)

vant systemic therapy.

Between 1999 and 2002, 1007 patients from 18
institutions were registered (Table 1). Among
them, 66 were ineligible due to a short follow-up
period or a tumor more than 3 cm, so a total of 941
were enrolled in this analysis. The years of treat-
ment for the study population were 1986 to 2000,
The range of follow-up for surviving patients was 2

R
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Table 8. Treatment Characteristics

Characteristics No. of patients (%)
Surgery Wide excision 604 (64)
Quadrantectomy 231 (25)
Tumorectomy 106 (11)
Margins Focally positive 358 (38)
Less than 2 mm 326 (35)
2.1-5 mm 256 (27)
Whole breast 34-49.5 Gy 146 (16)
50 Gy 740 (79)
50.4-62 Gy 55 (6)
Tumor bed 34-59 Gy 252 (27)
60 Gy 456 (48)
61-70 Gy 233 (25)
Adjuvant Therapy 754 (80)

to 14.1 years, with a median of 4.9 years.

The patient characteristics are listed in T able 2.
The median age of the patients was 48 years, with
a range of 24-89 years. Among these, 514 (55%)
patients were premenopausal and 319 (34%) were
postmenopausal. The distribution of clinical stages
according to the UICC criteria was 13 (1%) pati-
ents with stage O disease, 506 (54%) patients with
stage I disease and 419 (45%) patients with stage
1 disease. Hormone receptor status was estrogen
receptor (ER)-negative in 221 (23%), and ER-posi-
tive in 369 (39%) patients. The treatment charac-
teristics are listed in Table 3. Regarding surgery,
604 (64%) patients underwent wide excision, 231
(25%) underwent quadrantectomy and 106 (11%)
tumorectomy. Gross tumors were removed in all

® 96.5%

patients. Final pathological margin status was clas-
sified into 3 groups: 358 (38%) focally positive
(cancer cells remained the surgical margin), 326
(35%) with equal or less than 2 mm free margins
and 256 (27%) with 2.1-5 mm free margins. Radia-
tion doses to the whole breast were less than 50
Gy in 146 (16%), 50 Gy in 740 (79%) and more than
50 Gy in 55 (6%) patients. Local boost irradiation
was performed in 819 cases and the doses to the
tumor bed were less than 60 Gy in 252 (27%), 60
Gy in 456 (48%) and more than 60 Gy in 233 (25%)
patients. Adjuvant therapies were performed in
754 (80%) patients.

IBTR was defined as a recurrence in the treat-
ed breast at the first site of failure with or without
a simultaneous regional node and/or distant meta-
stasis. The cumulative rate of IBTC and overall
survival were calculated by the Kaplan Meier
method and were compared using log-rank tests.
A p value of 0.05 or less was considered to be sta-
tistically significant.

Results

Recurrence was observed in 123 of 941 pati-
ents, and among them, IBTR was observed in 55

“patients. The crude rates of IBTR were 5.8% for all

patients, 7.8% for those with focally positive mar-
gins, 3.4% for those with equal or less than 2 mm
margins and 6.3% for those with 2.1-5 mm mar-
gins. The time of IBTR was 0.6 to 9.0 years, with a
median of 4.1 years. IBTR without other simulta-
neous sites of failure was recognized in 35 patients
(3.7%) and IBTR with other sites of failure was rec-

100 Survival 94 5%
w0 95.6% IBTC 3%
70 i~
60 i
50 -
40 -
30 F
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Fig 2. IBTC by marginal status. Final pathological margin status was classified into 3 groups:
358 (38%) focally positive (cancer cells remained the surgical margin), 326 (35%) with equal or
less than 2 mm free margins and 256 (27%) with 2.1-5 mm free margins.

Dose (No. of cases)
5y/10y IBCT (%)

$=0.057 - 5559 Gy (124)
s 50-59 Gy (233)—["-»-- 93.3/87.3
| 3450 Gy (252) L—I\_ | BE2 50 Gy (97)
| U oso/mz N 94.7/84.0
L | 7 | 3448Gy (14)
— 83.7/77.9

Fig 3. Five/ten years IBTC (%) by radiation dose of tumor bed.

ognized in 20 patients (2.1%). Distant metastasis
was recognized in 88 patients (9.4%) and distant
metastasis without IBTR in 68 patients (7.2%).
Breast cancer death was observed in 33 cases
(3.5%) among overall patients and 12 case (1.3%)
among the IBTR patients. The cumulative IBTC
rates at 5 and 10 years and the overall survival
rates at 5 and 10 years were 95.6%, 87.3%, 96.5%
and 94.5%, respectively (Fig 1).

The 10-year IBTC rates according to marginal
status were 85.9% for those with focally positive
margins, 91.0% for those with margins equal or
less than 2 mm and 87.0% for those with 2.1-5 mm

margins (Fig 2). There was no statistically signifi-
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cant difference between these three groups.

The influence of the radiation dose to the whole
breast and the tumor bed was evaluated. In IBTR
patients, radiation doses to the whole breast were
less than 50 Gy in 12, 50 Gy in 37 and more than
50 Gy in 6 patients. The dose to the whole breast
had no influence on IBTC. In IBTR patients, the
doses to the tumor bed were less than 60 Gy in 27,
60 Gy in 21 and more than 60 Gy in 7 patients, -
The 10-year IBTC rates according to radiation
doses to the tumor bed were 90.8% in doses equal
to or more than 60 Gy and 84.2% in doses less than
60 Gy (p=0.057). The relationship between the
dose to the tumor bed and 5 and 10 year IBTC




