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Introduction 

JNCI 2000;92:1422 

• Oncologic results of BCT is comparable to mastectomy. 

• Mastectomy is still inevitable in some patients. 

• Psychosocial impact of surgery type - body image and feelings of attractiveness 



• Type of reconstruction 

• Implants, autologous tissue (“flaps”) or a combination 

• Time of reconstruction 

• Immediate (at the same time as mastectomy) or 

• Delayed (some time following the completion of cancer 

treatment) 

• SSM – equivalent risk of local and regional cancer recurrence 

 

Introduction 



Type of Reconstruction 

Implant-based 

reconstructions 

TRAM (Pedicle/free 

flap) 

Lattisimus flap Perforator flap surgery 

DIEP/SIEP/SGAP/IGAP/TUG 

Minimally invasive 

 

 

 

Shorter operation, 

shorter recovery 

 

Minimal scarring 

No implant 

 

 

 

Very natural looking 

 

Ages with patient 

Less fat necrosis-

better blood supply 

More natural tissue and 

natural results, but usually 

still needs/requires implant 

 

Decreases risk associated 

with implant and radiation 

 

Longer initial surgery 

No implant 

 

 

 

Very natural looking 

 

 

Ages with patient 

 

Minimal abdominal weakness 

and abdominal hernia 

Overall complication 

rate 10.5%: infection 

(4%), malposition 

(3.5%), rupture (1.7%), 

extrusion (0.6%), and 

capsular contracture 

(0.6%) 

Altered tension on 

thoracolumbar fascia- 

back pain 

Decreased 

abdominal strength, 

especially 

pronounced with 

bilateral procedure 

Lose muscle function-

initial shoulder 

weakness 15-20% 

 

Synergistic muscle 

compensation (teres major, 

subscapularis, pectoralis 

major) 

Longer operation 

 

Technically difficult 

operation 

 

Risks associated with 

microsurgery 

Advantages and disadvantages 

Insights Imaging 2012;3:201-213 



Reconstruction with Implant 



Results of Reconstruction 
 Capsular contracture (CC) 

    -  the leading long-term complication that occurs after breast implantation 

    -  soft deformable implant  

       formation of an acellular collagenous sheath 

       formation of hard spherical mass 

    -  PMRT can increase the risk of severe CC. 

Lancet Infect Dis 2005;5:94-106 

Appearance 

Contracture 

Firmness 



Results of Reconstruction 

 2010/03/09 lt SSM/implant – TRAM 실패 

 2010/05/17 Irrigation, debridement, TEI 

 2011/01/24 Implant change 

 2011/05/17 Primary closure, Rt. breast  

 2011/06/03 Debridement, irrigation 

 2012/02/20 Free fat injection 

 2012/05/31 Starlux laser 

 

 F/41 at op 

 Rt breast cancer cT3N1M0 (2009/9/4) 

 IDC HG 2/3 ER 7/7 PR 4/7 c-erbB2 (3/3) 

 s/p neoadj AC #4 --> docetaxel #4  

 s/p SSM/immediate implant, 

ypT1b(0.8cm)N0(0/12)M0) 

 s/p adjuvant RT 50.4 Gy / 28 factions 

 s/p adjuvant herceptin 1 year 

 On adjuvant tamoplex  

 

Baker IV capsular contracture 

-> s/p implant change 

-> for free fat injection 



Results of Reconstruction 

 Danish Registry for Plastic Surgery of the Breast, 1999-2006, 1418 reconstructions 

 189 immediate reconstructions with implant - no RT, no prophylactic mastectomy 

149 two-stage procedures, 40 one-stage procedures 

 353 delayed two-stage procedures with implant- no RT, no prophylactic mastectomy 

 



PMRT after Reconstruction 

Ann Plast Surg 2012;68:246 

 Danish Registry for Plastic Surgery of the 

Breast, 1999-2006 

 717 reconstructions of expandable 

procedures 

 288 one-stage, 429 two-stage 

 99.5% of the implants: submuscular 

 99% of permanent implants: silicone gel 



PMRT after Reconstruction 

Severe capsular contracture 

One-stage with RT 

Two-stage with RT 

Two-stage without RT 

One-stage without RT 

Ann Plast Surg  

2012;68:246 



PMRT after Reconstruction 
 Retrospective review 

 Cleveland Clinic, 2000-2006 

 TE/I group: 733 reconstructions 

 Irradiated patients: 13.2% 

 

 Total complication rate: 31.8% 

 Major complication rate: 24.4% 

 21.2% (no RT) vs 45.4% (RT) 

 10.3% of patients: TE/I to ABR 

 

 Infection 

 10.1% (overall) vs 10.3% (RT) 

 Implant extrusion 

 4% (overall) vs 16.5% (RT) 

 Capsular contracture 

 9.6% (overall) vs 23% (RT) 

Ann Surg Oncol 2010;17:S202 



PMRT after Reconstruction 

Plast Recon Surg 2011;128:353 

Group 1: RT to PI Group 2: RT to TE 

 Italian study comparing toxicities according to the timing of radiation therapy 

 2003-2007, 257 patients 

 Group 1: RT after second-stage insertion of permanent implant (n=109 patients) 

 Group 2: RT to tissue expanders before insertion of permanent implant (n=50 patients) 

 Group 3: randomly selected patients of no RT (n=98 patients) 



Plast Recon Surg 2011;128:353 

Failure: implant removal, flat chest wall, or requirement of flap-based technique 

Removal of device: exposure/infection/poor results/severe capsular contracture (Baker Gr IV) 

PMRT after Reconstruction 



PMRT after Reconstruction 

Plast Recon Surg 2013;132:511 

Systematic review 

Stage 2 (RT to implant) vs Stage 1 (RT to tissue expander) 

Failure rate : 5.6% (RT to implant) vs 22.9% (RT to tissue expander) 

 



 PMRT can cause severe capsular contracture and reconstruction 

failure after implant based reconstruction. 

 Implant reconstruction - preferable immediate reconstruction 

 Tissue expansion of irradiated skin can increase risk of capsular 

contracture, malposition, poor cosmesis, and implant exposure 

PMRT after Reconstruction 



Reconstruction with Autologous Tissue 



Results of Reconstruction 
 Fat necrosis 

• Minor complication following autologous reconstruction 

• Defined as an area of hardness within the adipose tissue, usually at the periphery of 

the flap 

• Devitalized tissue causes by insufficient perfusion 

• Adversely impact aesthetic outcome/patient discomfort/concerns of cancer recurrence 

• 6-17% following TRAM/DIEP flap reconstructions 

• 35% - USG-based studies 

• Small sizes (<2cm) often resolves 

• Surgical excision: contour irregularity 

• (USG-guided) liposuction 

Plast Reconstr Surg 2010;126:762 



Results of Reconstruction 

 AMC, July 2001- May 2006 

 SSM 368 breasts (73%) 

      NASSM 115 breasts (23%) 

 Adj CTx (58%) 

            HRT (56%) 

               RT (9%) 

 



Results of Reconstruction 

 Univ. of Penn., 1992-2003  

 Experiences using muscle-sparing 

free-TRAM flap, inferior epigastric 

vessels 

 Median F/U:14.2 months 

 Immediate (78%), delayed (22%) 



Results of Reconstruction 



PMRT after Reconstruction 

Ann Surg Oncol 1997;4:377 

 MDACC, TRAM flap and PORT 1988-1994, 19 patients 

 Recurrent or high-risk for local recurrences 

 1/19 local recurrences 



PMRT after Reconstruction 

 LD flap – easily adopted, but small volume, need of additional implant 

 UK study, 2000-2007, 73 women 

 PMRT (42%) 



PMRT after Reconstruction 

No RT 

No RT 

RT 

RT 

Cosmesis Symmetry 



PMRT after Reconstruction 

 Retrospective review 

 Cleveland Clinic, 2002-2007 

 ABR: 528 reconstructions 

 Irradiated patients: 41.5% 

 

 Total complication rate: 31.5% 

 32.5% (no RT) vs 28.5% (RT) 

Ann Surg Oncol 2010;17:S202 



PMRT after Reconstruction 

Vanderbilt Medical Center, 1998-2005, 200 autologous tissue flaps 

Prereconstruction local RT: 28% 

 

J Am Coll Surg 2008;207:49-56 



PMRT after Reconstruction 

J Am Coll Surg 2008;207:49-56 



Autologous tissue reconstruction 

 PMRT after recon  reduces cosmetic results  preferable delayed 

reconstruction 

 Some experienced breast cancer teams have employed protocols in 

which immediate reconstructions are followed by radiation therapy 

(category 2B). 

PMRT after Reconstruction 



AMC Experience 

 1999-2010, IBR and PMRT, 119 patients 

 F/U period: 15-165 months (median 49) 

 Age: 25-68 yrs (median 42) 

 NCT 22 patients (18.5%) 

 Reconstruction method 

LD     1 

f-TRAM   23 

        p-TRAM  89 

        Implant    6         

 Stage (cStage of NCT cases) 

        II   13 

        IIIA   80 

        IIIB     9 

        IIIC   17 

 Radiation therapy 

dose: 49.0-60.4 Gy (median 50.4)  

volume: reconstructed breast/scl/axilla 

5YLCR  93.0% 

    DMFS 81.7% 

    OS 90.8%  

months 
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AMC Experience 

 The incidence of complications which required surgical interventions    15/119 (12.6%) 

 

 

 Minor                                10 (8.4%) 

   Liposuction   3 

   Free fat injection   7 

 Major                    5 (4.2%) 

   Fat necrosis removal  2 

   I&D d/t flap cellulitis  1 

   implant change   1 

   reconstruction with a-flap  1 



AMC Experience 

Subgroup analysis for cosmesis 

 

 2008-2012.8, IBR and PMRT, 91 patients 

 F/U period: 12-58 months (median 33) 

 Age: 29-63 yrs (median 43) 

 Reconstruction method 

f-TRAM   33 (36.3%) 

        p-TRAM  58 (63.7%) 

 NAC preserved  50 (54.9%) 

 Weight of mastectomy specimen (g) 

Mean  434.1 

Range  160-1186 

 

 

 Stage (cStage of NCT cases) 

        II     8 (8.8%) 

        IIIA   54 (59.3%) 

        IIIC   23 (25.3%) 

 NCT 23 patients (25.3%) 

 Radiation therapy 

dose: 50.0-60.4 Gy (median 50.4)  

volume: reconstructed breast/scl/axilla 

        technique: single isocenter, forward  

                          IMRT technique using 4-6  

                          segments per each beam 

Submitted to KOSRO 2013 



AMC Experience 
 Subgroup analysis for cosmesis 

 Subjective cosmetic evaluation - four grades – excellent, good, fair, poor 

 symmetry, deformity, and surface appearance 

 Excellent cosmesis, F/31 at op, 3 years after RT 

 Good cosmesis, F/47 at op, 4 years after RT 

Submitted to KOSRO 2013 



AMC Experience 

 Subgroup analysis for cosmesis 

 Fair cosmesis, F/46 at op, 2.8 years after RT 

 F/47 at op, 10 months after RT 

 Fair/poor cosmesis 

Submitted to KOSRO 2013 



AMC Experience 

3D-wedge IMRT p-value 

Homogeneity index 1.12±0.18 1.07±0.17 <0.001 

Conformity index 1.40±0.27 1.29±0.24 <0.001 

• All patients treated with  f-IMRT 

• Improved target homogeneity and conformity over rival 3D wedge plan 

Submitted to KOSRO 2013 



AMC Experience 
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Months Months 

Disease-free Survival Overall Survival 

  Local recurrence 1 

  Regional recurrence 0 

  Distant metastasis 8 

3yr: 88% 

3yr: 99% 

Submitted to KOSRO 2013 



AMC Experience 
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Months 

Proportions of each grade of cosmetic results according to the follow-up period 

Submitted to KOSRO 2013 



AMC Experience 

Odd ratio p value 

  Age 1.04 0.29 

  Smoking 0.00 1.00 

  Alcohol 2.42 0.12 

  BMI 1.01 0.97 

  Breast size 1.00 0.33 

  Poor cosmesis before RT 18.95 0.00 

  Fat necrosis before RT 6.22 0.00 

  OP method (pedicled flap) 0.13 0.01 

  Neoadjuvant CTx 0.25 0.08 

  Adjuvant CTx 4.35 0.06 

  RT boost 3.10 0.06 

Univariate analysis of risk factors for 

fair-to-poor cosmesis 

Multi-variate analysis of risk factors for 

fair-to-poor cosmesis 

Odd ratio p value 

  Neoadjuvant CTx 0.012 0.003 

  OP method (pedicled flap) 0.209 0.166 

  Poor cosmesis before RT 27.1 0.002 

  Fat necrosis before RT 19.7 0.002 

  RT boost 15.8 0.006 

Submitted to KOSRO 2013 



Summary 

 Breast reconstruction is beneficial to psychosocial confidence of patients. 

 Cosmetic results of PMRT after IBR are correlated with the type and time of 

reconstruction. 

 PMRT after IBR could result in unacceptable cosmetic results infrequently. 

 Acceptable oncologic and cosmetic outcome were achieved with a robust forward 

IMRT after IBR with autologous tissue. 

 Future studies 

 Dynamic nature of cosmetic results 

 PMRT technique and cosmetic results 

 Pathogenesis of poor cosmesis 

 NCT/IBR and PMRT 

 Necessity of objective parameter to compare complications and cosmetic 

results 

 


