
                                                       
[Accelerated partial breast irradiation in early breast cancer (APBI)] 

 
แพทย์หญิงกิตต์วดี  ศักดิ์ศรชัย 

สาขารังสีรักษาและมะเร็งวิทยา ฝ่ายรังสีวิทยา โรงพยาบาลจุฬาลงกรณ์ 
 
 หลายปีมานี้ APBI ได้รับความสนใจมากขึ้นเพ่ือเป็นอีกทางเลือกหนึ่งของการฉายรังสีในผู้ป่วยที่ได้รับการ
ผ่าตัดแบบสงวนเต้านม วิธีนี้จะให้ปริมาณของรังสีที่สูง แต่ฉายจ านวนครั้งน้อยลง โดยจะฉายรังสีเฉพาะบริเวณที่มี
ความเสี่ยงกับการก าเริบมากที่สุด  
 
Rationale of APBI  
 
                                                                                               
                                              20%                                         (1-4)              P   
                                                                   -      
 
APBI techniques  (5)   
 

1. Multi-catheter Interstitial Brachytherapy (MIB)  (          
                     flexible                     after-    i g                              
                                                                                      plane 
                       lumpectomy cavity                  gi                        
                                                                                                                
                                         g                                                      - 
              i g     i  g - g i                        low dose rate (LDR)       ig            
(HDR)                              -                    -                                   
                                                                                                        
                     APBI                             
 

                                   multi-catheter interstitial brachytherapy 

 



                                                   multi-catheter interstitial brachytherapy (5) 

Author No. of 
Cases 

F/U 
interval 

(yrs) 

Dose 
rate/pt no 

scheme total dose 
(gy) 

5-yr 
LR 
(%) 

Good/excell
ent 

cosmesis 

Strnad et al  274 5.25 PDR/HDR PDR=0.6Gy/hr 
HDR=4Gyx8 

PDR=50Gy 
HDR=32Gy 

2.9% 90% 

Antonucci et al. 199 9.6 LDR/HDR LDR 
0.52Gy/hx96hrs 
HDR=4Gyx8 
HDR=3.4Gyx10 

LDR=50Gy 
HDR=32Gy 
HDR=34Gy 

5% 99% 

Johansson et al 50 7.2 PDR/HDR 
50Gy/5 

50 Gy/5 50 4% 56% 

Arthur et al 99 7 LDR/HDR LDR=3.5-5days 
HDR=3.4x10 

45Gy(LDR) 
34Gy(HDR) 

4% n/a 

Polgar et al 128 6.8 HDR 5.2x7 36.4Gy 4.7% 77% 

King et al 51 6.25 LDR/HDR LDR=4days  
4Gyx8 

45Gy(LDR) 
32Gy(HDR) 

3.9% 75% 

Otto et al 274 5.25 PDR/HDR PDR5days, 
0.6Gy/hr 
HDR=4Gyx8 

49.8Gy(PDR) 
32Gy(HDR) 

2.9% 92% 

Polgar et al 45 11.1 HDR 4.33x7 
5.2x7 

30.3Gy 
36.4Gy 

4.4% 78% 

LR=local recurrence, HDR=high dose rate, LDR=low dose rate, PDR = pulsed dose rate, n/a=data not availble 
 

2. Balloon-Based Brachytherapy Devices  
 

 2.1 Mammosite  (          
 

                                                                                        i i     
                                                                                                        
                                 Ir-192  mammosite                                                
                                                                                               
                  lumpectomy cavity                                                              
                                              ultrasound guidance        lumpectomy cavity            
                                                                                                             
                                                                                                  
                                                                                                     
catheter                                                                               upper-inner quadrant 



                                      i                                                                        
             i  i     i                                                    6                         
                                                                              
              M     i   

 
 

                                                   multi-catheter interstitial brachytherapy (5) 

Author No of cases Median F/U 
interval (months) 

IBF Good/excellent 
cosmesis 

Benitez et al 43 65 0% 81.3% 

Niehoff et al 11 20 0% n/a 

Patel et al 26 48.5 0% n/a 

Vicini et al 1440 30 1.6% 95% 

Chen et al  70 26.1 5.7% n/a 

Belkacemi et al 25 13 0% 84% 

Voth et al 55 24 3.6% n/a 

Dragun et al  90 24 2.2% 90% 

Vicini et al 1440 60 2.6% 90.6% 

Jeruss et al  194 * 54.4 3.1% 92% 

n/a data not available, IBF=ipsilateral breast failure, * these are ductal carcinoma in situ (DCIS) patients recruited 
in the American Society of Breast Surgeons APBI registry trial. 
 



 2.2 Axxent Electronic Brachytherapy (          
 

                        i                                                       
                                                                                                           
              i                                                                             
                                                                                           -                     
kv x-ray (electronic 50 kv x-ray source)                                                            
                               i                                                                              
 
                        Axxent Electronic Brachytherapy 

 

 

 2.3 Contura  (         A-B) 
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                                                tissue-balloon conformance 
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3. Hybrid Brachytherapy Devices 
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 3.1 Strut Adjusted Volume Implant (SAVI)          A-B-C 
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         A-B-C             Strut Adjusted Volume Implant                                 
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 3.2 ClearPath (CP)          A-B 
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                              Ir-192                       SAVI                                                 
 
         A-B                       ClearPath 
 

A B 

 

 

 

4. External Beam Radiation Therapy (EBRT)          
 

                                                                        M               
       tangentially positioned non-coplanar 4-5 beams                                            
     seroma,                                               gi      i                     i i       g          
(CTV)                                gi                                                             
                 i g               P                                                           



NSABP/RTOG protocol        85 Gy                                                                       
38.5 Gy                                   
 

                                                 

 

 

5. Intra-Operative Radiation Therapy Techniques (IORT) 
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                                     IORT 
 

 5.1 INTRABEAM (X-rays)          
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 5.2 MOBETRON (electrons)          
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 5.3 NOVAC-7 (electrons)           
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               O                             i i   -       gi        i     i   i          
                   i            i              itable                    P                  (6) 
                            APBI                        
 
                                                        APBI         O 

Factor                                                   
            

                          

Patient factors 
   Age 
   BRCA1/2 mutation 

 
>=60 y 
Not present 

 
50-59 y 

 
<50 y 
Present 

Pathologic factors 
   Tumour size 
   T stage 
   Margins 
   Grade 
   LVSI 
   ER status 
   Multicentricity 
   Multifocality 
 
 
   Histology 
 
   Pure DCIS 
   EIC 
   Associated LCIS 

 
<=2 cm * 
T1 
Negative by at least 2 
mm 
Any 
No ** 
Positive 
Unicentric only 
Clinically unifocal with 
total size <= 2 cm *** 
 
Invasive ductal or other 
favourable subtypes # 
Not allowed 
Not allowed 
Allowed 

 
2.1-3.0 cm 
T0-T2 
Close (<2 mm) 
 
Limited/focal 
Negative 
 
CLinically unifocal with 
total size 2.1-3.0 cm 
 
Invasive lobular 
 
<=3 cm 
<=3 cm 

 
>3 cm 
T3-4 
Positive 
 
Extensive 
 
Present 
If microscopically 
multifocal >3 cm in total 
size or if clinically 
multifocal 
 
 
If >3 cm in size 
If >3 cm in size 

Nodal factors 
   N stage 
   Nodal surgery 

 
pN0  
SN Bx or ALND i 

  
pN1,pN2,pN3 
None performed 

Treatment factors 
   Neoadjuvant therapy 

 
Not allowed 

  
If used 

 

*                              Invasive part  
**                   i         equivocal LVSI                               
*** microscopic multifocality                           i                                           g           g      
                                i                cm 
# favourable histology        mucinous , tubular and colloid 
i                      DCIS 

 



                                         i                                                         
                                                                                (IBRT ipsilateral breast 
tumor recurrence)                   i   i                              i               i                
                                               
  

                      i             i  i                                                                   
                                                             whole breast irradiation           
mammosite (7-9)                       carriers of deleterious BRCA1 or BRCA2 mutations,             
                                                                                         APBI   
                                                        APBI                                   
                                                           i                         
                                 extensive intraductal component (EIC)                                        
                                                                           cautionary (10) 
                                                        i                                   i  i  
    i                           i                             Intraductal carcinoma (11-12)                   
    i                         i                           i    i                                i     
disease                                                            O                    i                
                        i           extensive 
                                                                 i                         
                                                                            
                                               i     i                P                      i   
     P                                             i     i                             i       
                                                            (multifocal)                  P       
                                                 i                                       
                                                   i                                       
                  suitable 
                                        sentinel lymph node      axillary lymph node dissection 
                                                    i    i                                              
suitable          P                                                                
                     IBRT  (13-18) 
 

  

 

 

 

 

 

 

 



GEC-ESTRO        g i   i                          (19) 
 
            

 

 

                               - i     i       i   - i        ig - i                                 
    O g i   i                                                                               
                                                                                                        
            -0.95% (20-30)  ,                  LCIS                          g   i g                            
                       P  g                ig  g                i                                    
     intermediate grade (31-33)                     ig  g                 strong predictor 
                     (34)                      O                                     -    O              
                           hormonal receptor negative                      APBI (20-29,35-38) 
                                             P    g  i                (30,39-40)           
                                     hormonal receptor         g    i                             local 
recurrence (41) 
 

 

 

 

 

 

 

 

 

 

 



                                                                  APBI             O        -ESTRO 
 

Factors suitable group by ASTRO low-risk group by ESTRO 

Age >60 y >50 y 

BRCA 1,2 mutation not present na 

Tumour size <2 cm <3 cm 

T stage T1 T1-2 

Margins negative by at least 2 mm negative by at least 2 mm 

Grade any any 

LVSI Not allowed Not allowed 

ER status positive any 

Multicentricity unicentric unicentric 

Multifocality unifocal with total <2 cm unifocal 

Histology IDC, mucinous, tubular and colloid IDC, mucinous, medullary, colloid 

DCIS Not allowed Not allowed 

EIC Not allowed Not allowed 

Associated LCIS allowed allowed 

Nodal status pN0 by SLNB or ALND pN0 by SLNB or ALND 

Neoadjuvant therapy Not allowed Not allowed 

 

                    
 

 TARGIT trial A (42)                       i        -i    i  i                            
                                                                            i    i  i          
                                                                       i      i i               i    i   
           i                   i                            i  gi g                          
                                                             i    i  i                        
                                                                                                             
                                                                                              TARGIT 
     i      i i                                                                                                    
prepathology (66.5%)                            g                                                       
lumpectomy                                                          g                
                                                                                                 



                                          tumour bed                         i             
                                                                                -i    i      gi      
2.5%  secondary outcome     toxicity , overall survival , breast-                    -breast-cancer 
deaths 
 median follow-up                                                           i         -             
                                                                                    prepathology     
             postpathlogy                            87%                     cm, 85%          g           
84%                                                                                     
screening   
                       -      i                                 vs 1.3 % ( TARGIT vs EBRT, 
p=0.042) breast cancer mortality 2.6% vs 1.9% (TARGIT vs EBRT,p=0.56)                       
                       -                                                                
                                               i                          overall mortality          vs 
5.3% ( TARGIT vs EBRT, p=0.099)                                                g         i            
                                                                                               
mortality                        g        local recurrence 5.4% vs 1.7% ( TARGIT vs EBRT, p=0.069) 
                                                                                                      
                 i  i           -        i     i                                                  
                                              -             i   i         g     -     i i   
                                                                vs 13, p= 0.026) 
                ELIOT trial (43)                                                                   
            i                         i                                                             
i          i      i                                                     -                                 
                                                         -       i g                                   
21 Gy         i                                           i                             
              -9 MeV 
                                                  i     i              axillary dissection 
                                                                               i                        
                O   -                                                         true local recurrence 
(                          primary endpoint     ipsilateral breast tumour recurrence, secondary 
endpoint                 i                                                              
                                                                                   
 median follow-up                        EBRT                    IORT                 5-year 
event rate of IBRT     i          i      i                                          i       i        
margin                                                                                                         
0.4% (p=0.0001)  Hazard ratio                                    intraoperative radiotherapy         
              EBRT , 5-year true local recurrence                     i          i      i         
                           vs 0.4% (p=0.0003),                                                       
    i       i                                   i           gi                               
i          i      i                                                                         



                            -                 i                                               
                  i          i      i                                                         erythema, 
dryness, hyper- ig      i           i    
                                                           O    i                                    
                     i    i  i                     i                                           O    i        
                            i    i  i                                                                   
                                  O            i                                                           
                                                              P                                       
                                                                                                             
                                                                P                                    
bed           conventional whole breast irradiation (44)          volume                    
                                                                                        -                   
              
                         i          i      i                                    i     gi  
feature                  postoperative external irradiation                              i             
ELIOT                                                                                             i    i  i   
                                                     regional lymph node               i           i        
           i            (45)                                   O    i                       i   
                                                                                                     
receptor                    chemotherapy                               ELIOT trial            
immunoreactive cells                                                   i i                      
                                                                                                       
           g  i                                     mortality 
                                                                                                        whole 
breast irradiation                                                              
                                                                                      -      
                                                                                           
                                  -                                                               
ASTRO guidelines 
                                                              i                                          
                                                                                          NSABP B-39/ 
RTOG 0413                                                       i    i  i             P                
    i                              i                                          i    i  i   
(                                                                                          
                         P         -           i                                     P   
                               i -      i           i -            i    i             grade 2=12% , 
g              g           (46)  
 
 
 



                                           TARGIT        O    i   (42-43) 
 

Factors TARGIT A ELIOT trial 

Patient inclusion criteria >=45yrs,IDC,T1-2,cN0,unifocal,no 
EIC 

48-75yrs, tumour <= 2.5cm 

Surgery wide local excision quadrantectomy and ALND or 
SLNB 

Control arm ( WBI ) 40-56Gy +/- boost 10-16 Gy 50Gy/25fx + 10-Gy boost 

Experimental arm ( APBI )  50kv x-rays : 5-7 Gy at 1 cm / 1 fx Intraoperative electrons:21 Gy to 
90%IDL/ 1 fx 

Median F/U 2.5 yr 5.9 yr 

Accrual  3,451 1,305 

Local failure 5-year risk for local recurrence     
3.3% vs 1.3 % ( TARGIT vs EBRT, 
p=0.042) 
 
prepathology stratum: the risk of 
local recurrence 2·1% vs 1·1% 
(TARGIT vs EBRT,p=0·31) 
 
postpathology stratum: local 
recurrence 5·4% vs EBRT 1·7% 
(TARGIT vs EBRT, p=0·069) 

5-year event rate of IBRT 4.4% vs 
0.4% ( Intraop electron vs EBRT, 
p=0.0001) 
 
5-year true local recurrence 2.5 % 
vs 0.4% (Intraop elcetron vs EBRT, 
p=0.0003) 

Mortality rate  Breast-cancer mortality 1·2% vs 
0·5% (TARGIT vs EBRT, p=0·35) 
 
non-breast cancer death 1.4% vs 
3.5% (TARGIT vs EBRT, p=0.0086)  

5-year overall survival was 96·8% 
(95% CI 95·3–98·3) for the 
intraoperative radiotherapy group 
and 96·9% (95·5–98·3) 
 

Toxicity grade 3 or 4 radiotherapy-related 
skin complications 4 of 1721 vs 13 
of 1730 ( TARGIT vs EBRT, p=0·029) 
 
 

skin side-effects: significant 
difference in favour of the 
intraoperative electron group 
(p=0·0002) 
erythema (p<0·0001), dryness 
(p=0·04), hyper-pigmentation 
(p=0·0004), pruritus (p=0·002) 
 
higher occurrence of fat necrosis in 
the intraoperative electron group 
than in EBRT group (p=0·04) 



                              NSABP B-39/ RTOG 0413 
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