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related to the content of this activity of any amount 
during the past 12 months.

• “Most surgeons who have taken the trouble to follow up their patients after 
performing the radical operation for cancer of the breast are indeed gravely 
dissatisfied with their results”

• “…an attempt to find out whether irradiation with interstitial radium needles 
might be used to mitigate or possibly abolish the necessity for so drastic a 
form of treatment as the radical operation.”

“At the present time the whole breast area is treated with long needles each• “At the present time the whole breast area is treated with long needles, each 
containing 3 mg. radium element, placed in parallel series from each side and 
overlapping in the centre. The axilla is irradiated with from four to seven 
needles, two of which can be introduced into the apex of the axilla through 
the pectoral muscles. Care is taken to avoid placing a needle in too close 
proximity to the neurovascular bundle. Three shorter needles are introduced 
into the area above the clavicle, and, lastly, one of the shorter needles is 
placed in each of the upper three or four intercostal spaces.”
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APBI: Concept?

• Patterns of failure data within the breast…

• Pathological data demonstrating extent of 
residual…

“The APBI Concept”

Patterns of failure data within the breast..

St d N
Median  IBTR (%) True Recurrence (%)

Study N
f/u (mo)

( )
No WBI  WBI

( )
No WBI  WBI

Milan 3 579 109 20.5 5.4 17.6 3.7

Ontario 837 43 25.7 5.5 22.1  4.5

Uppsala‐
381 33 5 7 2 2 4 1 1 6

Oreboro
381 33 5.7 2.2 4.1 1.6
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What about the Holland data??

“The APBI Concept”

Patterns of failure data within the breast…

Positive Predictive Value for BCLE Based on Both Mammographic and Pathologic Characteristics in a Hypothetical Surgical Excision with a
Macroscopically Free Margin of 2 cm

Variable
Frequency in the study
group (%)

Sensitivity of the
variablea (%)

Positive predictive
value for BCLEb (%)

Frequency of false-
positive BCLEc (%) P valued

Absence of tumor beyond the edge of
index tumor on mammography
and absence of tumor in SEC2 on
pathologye 72/135 (53) 64/72 (89) 64/72 (89) 8/72 (11) 0.001

BCLE: breast carcinoma of limited extent; SEC2: sector 2, tissue sector of 1 cm thickness between 1 and 2 cm from the edge of index tumor.
a Proportion of tumors associated with the variable in the BCLE group.
b No. of rightly identified BCLE cases vs. the no. of suspected BCLE cases based on the given variable.
c No. of erroneously suspected BCLE cases.
d Level of statistical significance: P value 0.05.
e Absence of DCIS, invasive carcinoma, and lymphatic emboli in sector 2.
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”The APBI Concept”

“Given a theoretical 10‐mm uniform excision margin, the results of the current study suggest that

irradiation of an additional 10 mm around the excision cavity using, e.g., brachytherapy with the 

MammoSite catheter may cover microscopic disease in up to 75% of the patients. When only EIC

tumors are considered, disease coverage may increase up to 93%.”
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DEFINING THE CLINICAL TARGET VOLUME FOR PATIENTS WITH
EARLY-STAGE BREAST CANCER TREATED WITH LUMPECTOMY AND

ACCELERATED PARTIAL BREAST IRRADIATION:
A PATHOLOGIC ANALYSIS

Int. J. Radiation Oncology Biol. Phys., Vol. 60, No. 3, pp. 722–730, 2004
FRANK A. VICINI, M.D.,* LARRY L. KESTIN, M.D.,* AND NEAL S. GOLDSTEIN, M.D.†

Departments of *Radiation Oncology and †Anatomic Pathology, William Beaumont Hospital, Royal Oak, MI

C i h © 2004 El i I

Summary: “The APBI Concept” 

• Available clinical and pathological data suggest 
microscopic residual disease may not extend tomicroscopic residual disease may not extend to 
the whole breast!
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Reported clinical data support the “APBI 
concept” in terms of treatment efficacy…

Published APBI Results —
Multicatheter‐Based Brachytherapy 

Institution  # 
Patients 

Follow‐Up 
(Months) 

% Local 
Recurrence  

NIO‐Hungary (phase II)  45  136  9.3* 
WBH  199 113 5*

bOrebro University 50 86 4+

MGH  48  84  2 
Tufts/Brown University  33  84  9 
NIO‐Hungary (phase III) 128 81 4.7

Oschner Clinic  51  75  2.0 
RTOG 95‐17  99  74  4.0 

Tufts‐Brown University  33  58  6 
VCU  59 50 5.1

University of Wisconsin 247 48 3**y
Joe Arrington Cancer Center  136  48  3.7 
German‐Austrian MC Trial 274 38 0.4

University Kansas  24  37  0 
Florence Italy  90  27  4.4 

Totals  1516 27‐136 0‐9%
*12‐year rate, += 7‐year rate 
** High‐risk patients 
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Published APBI Results –
Balloon Applicator 

Institution  #  
Cases

Follow‐Up 
(Months)

% Local 
Recurrence  

FDA Trial  43 66 0%
University of Wisconsin 26 48.5 3%* 
ASBS Registry Trial 1449 51 2.6% 

MUSC  99 46 3.1% 
Rush  70 26 6%
WBH  80  24  2.9% 
VCU   483 24 1.2% 

Texas Cancer Center 234 21 0.8% 
Tufts/VCU/NEMC 28 19 0%

Single Institution Experiences 1000 2 12 0 3%Single Institution Experiences  1000 2‐12 0‐3% 

Totals  3512 2‐66 0‐6% 

*High‐risk patients 
 

But do we have Phase III data on APBI?But do we have Phase III data on APBI?
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10 Phase III Trials 

• Ten Phase III Trials
• Four PBI Techniques:

– Brachytherapy RT (Interstitial/MammoSite)
• NSABP B‐39/RTOG 0413
• GEC‐ESTRO Working Group
• National Institute of Hungary

– Single‐Fraction Intra‐Operative RT
• European Institute of Oncology
• University College of London

– Fractionated External Beam RT
• NSABP B‐39/RTOG 0413• NSABP B‐39/RTOG 0413
• National Institute of Hungary
• Canadian Phase III trial
• Medical Research Council‐UK
• Barcelona
• Florence
• Spain

Reported Phase III Trials of BrachytherapyReported Phase III Trials of Brachytherapy
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HDR Multicatheter Interstitial APBI

• 258 patients, T1N0‐1mic, non‐lobular, no EIC randomized to WBI or PBI (2 
Gy/25F/n=40) electrons or HDR (5.2 Gy/7F Gy/n=88)

• Median follow‐up of 66 months, median 9 catheters

• 5‐year LR: 4.7% vs 3.4%

• Symptomatic fat necrosis: 11.4% HDR vs 8.5% WBI

National Institute of Oncology
‐ Budapest, Hungary ‐

• Results/New Data:

•Presented at ESTRO 2012
•10‐year update (median follow‐up, 120 months)

•No differences noted in local failure
–5.9% vs 5.1%

• 81% E/G cosmesis with APBI vs 63% with WBI

Radiother Oncol 2013
Jun 3

S0167‐8140(13)00220‐X
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Results From GEC‐ESTRO 
Randomized Phase III Trial

(Brachytherapy 12 (2013) S15)

(n=1193) APBI  WBI+boost P‐value

Acute skin grade 2 2.1 % 35.7 %

Acute skin grade 3 0.2 % 7.0 % P<0.0001

Hematoma grade 1 18.8% 1.8% P<0.0001

No late skin 77.8% 72.3% P=0.0182

No late hyperpigment. 78.5% 72.7% P=0.0126

No differences in breast pain, hematoma, infection, fibrosis, fat necrosis. 

Reported Phase III Trials of EBRT APBIReported Phase III Trials of EBRT APBI
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Cosmesis

Toxicity
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Spain‐Phase III Trial

• 102 patients:
– 51 WBI : 48 Gy +/‐ 10 Gy boost)
– 51 APBI: 37.5 Gy (10 fractions bid)51 APBI: 37.5 Gy (10 fractions bid)

• Median follow‐up: 5 years
• Results: 

– No difference in IBTR (0% in both arms)
– % Good/excellent cosmesis: No difference

• 75% APBI
• 84% WBI

• Conclusion:Conclusion: 
– No differences in efficacy/toxicity
– Similar treatment used in NSABP B39/RTOG 0413

R t d Ph III T i l f I t ti APBIReported Phase III Trials of Intraoperative APBI
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Update on the TARGIT‐A Trial

• 3451 randomized patients, median follow‐up: 2.5 years; 2020 
with 4 year follow up 1222 with 5 year follow upwith 4‐year follow‐up, 1222 with 5‐year follow‐up

• Pre‐ vs post‐pathology strata (pre‐path: 21% received whole 
breast RT)

• 5‐year ipsilateral breast recurrence: 3.3% vs 1.3% (P = 0.042)

• Absolute difference: 2%

• Absolute difference in pre‐path strata: 1% (2.1% vs 1.1%)p p ( )

• Absolute difference in post‐path strata: 3.7% (5.4% vs 1.7%)

Update on the TARGIT‐A Trial
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Does TARGIT Work?

• Reported prematurely

• Microscopic cells don’t lie as far away as 1 cm

• When treating with a single fraction, much 
lower doses are needed than previously 
thought

• Perioperative radiotherapy has an effect on the 
microenvironment

• Whole breast contamination overwhelms 
signal

Update on the ELIOT Trial

• 1184 randomized women; median follow‐up, 6 years

N “ di l” h l b t RT• No “remedial” whole breast RT

• 5‐year ipsilateral breast recurrence: 4.4% vs 0.4% 
(P < 0.0001)

• Fat necrosis rate: 14.5% (vs 2%–3% with device‐based 
5‐day APBI)

• Only 23% of patients “suitable” for APBI, 33% 
(387/1184) “unsuitable”
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ESTRO meeting proceedings, 2012

ELIOT Successor Trial…
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Limitations of Intraoperative APBI

• Treatment triage occurs before 
permanent path review (no 
margin/LN evaluation)

• 20% of patients selected for intraop 
got additional WBI (TARGIT‐A, but 
not ELIOT)

• Logistics (increase OR time, 
coordinate schedules 
(surgeon/radiation oncologists 
dedicated path to do intraop 

t)assessment)

• Treatment planning is NOT image 
based

• Dosimetry/radiobiology not 
validated

Summary: Reported experiences fromSummary: Reported experiences from 
Canadian RAPID Trial and UK/Italian Intraop 
Trials do NOT affect the “APBI Concept” but 
may tell us something about those particular 

APBI techniques!
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PENDING Ph III T i l f I t ti APBIPENDING Phase III Trials of Intraoperative APBI

NSABP B‐39/RTOG 0413
Phase III APBI Trial
Eligible Patients with Lumpectomy

RANDOMIZED

Whole Breast Irradiation after 
Adjuvant Chemotherapy

50 Gy (2.0 Gy/fraction) or
50 4 Gy (1 8 Gy/fraction) to whole

Partial Breast Irradiation prior to 
Adjuvant Chemotherapy

For a total of 10 treatments given on 
5 d 5 t 10 d50.4 Gy (1.8 Gy/fraction) to whole 

breast, followed by optional boost to       
>60 Gy

5 days over 5 to 10 days:

34 Gy in 3.4 Gy fractions
Interstitial Brachytherapy or
MammoSite balloon catheter 

or
38.5 Gy in 3.85 Gy fractions
3D Conformal External Beam 
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NSABP B‐39/RTOG 0413

• Open:  
– March 21, 2005

• Accrual:Accrual:
– Completed May 2013: 4216

• Participating Sites: 
– 78 – NSABP
– 142 – RTOG/CTSU

• PBI Technique:
– 71.0%: 3D Conformal
– 23.3%: MammoSite
– 5.7%: Interstitial
– 0.2%: SAVI (5 cases)
– 0.1%: Contura (3 cases)

NSABP B‐39/RTOG 0413

• Toxicity: 
– Adverse events, including toxicities, second primary cancers 
and deaths monitored continuously (q/month)

– Progress reports presented to Data Monitoring Committee 
(DMC) at 6‐month intervals (reviewed internally monthly)
• To date, DMC has found no reason for concern
• Majority of dermatologic toxicities, pain, fibrosis‐cosmesis, 
infection, etc.,  have been Grade 1 and 2 (<2% grade III)

• Int J Radiat Oncol Biol Phys 2010 May 1;77(1):317Int J Radiat Oncol Biol Phys. 2010 May 1;77(1):317
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• Toxicity data from 1458 patients randomized to 3‐D CRT APBI 
were reviewed

• 1076 patients in their third year of follow‐up

• Median time on study of 49.8 months

• No significant toxicity‐related issues have been noted

• For the 3D‐CRT used in this trial rates of fibrosis‐cosmesis and 
fibrosis‐deep connective tissue toxicities are: 

– Grade 2: ≤13%Grade 2: ≤13%

– Grade 3: ≤3%

– Grade 4 or more: 0%

• Median follow‐up (all patients): 7 years

GEC‐ESTRO
‐Multicenter Phase III Trial ‐

B C S
(n = 1170)

50 G y whole breast E B I
+ 10 G y E L E boost

7 x 4.3 G y H D R-BT
or 8 x 4 G y H D R-BT
or 50 G y P D R-BT

(n = 1170)

Status: 
Activated May 2004

Accrual:
1195 enrolled, 2009 (closed)
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2mm
18mm

Target Delineation –
20mm margin on gross 

tumor 5mm below skin
5mm above ribs

Target
2mm

18mm

Location of resected gross tumor Lumpectomy cavity edge

8mm

2mm12mm

18mm

GEC‐ESTRO Target Definition

DW

GEC‐ESTRO
‐Multicenter Phase III Trial ‐

Presented at ESTRO 2012

• No differences in toxicity at 1 year!

• Outcome data not yet reported

Results should be available on efficacy in 2014
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Medical Research Council‐UK

• IMPORT Low Trial

• Arm I: 

– WBI ‐ 2.67 Gy x 15 

– Accelerated whole breast RT

• Arm II: 

– (1): WBI ‐ 2.4 Gy x 15 plus 

– Concurrent PBI: 2.67 Gy x 15y

– (2): PBI: 2.67 Gy x 15

• Enrollment goals: 1935 cases

Conclusions

• APBI concept is based on sound rationale 
• Phase I and II and Registry Trial data support Phase I and II and Registry Trial data support
APBI concept

• Phase III trials currently pending…deluge of 
data anticipated

• Hungarian randomized trial demonstrates 
equivalenceequivalence

• Early results from GEC‐ESTRO support better 
toxicity with brachy‐APBI
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Thank You!


