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Why ótotal mesorectal excisionô? 

Total mesorectal excision 

Lymph nodes in mesorectum Ingrowth primary tumor 

T3+ tumor 



TME ς mesorectal fascia 

Enker et al. Sem Surg Oncol 2000; 18: 199-206 



Denonvilliers fascia 



 
 

Circumferential margin 

   

Wibe A, et al. Br J Surg 2002; 89:327-34. 



Local recurrence (5-year) 
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Nagtegaal ID, et al. Am J Surg Pathol 2002; 26:350-7. 



ÅRates of local recurrence among 

1748 eligible patients who 

underwent a macroscopically 

complete local resection, 

according to randomisation  

Lancet Oncology, 2011 

ÅRates of overall survival among 

1805 eligible patients according to 

randomisation 



A forest plot showing 

hazard ratios of 

RT+TME with respect to 

TME for survival among 

subgroups of patients 

with a negative CRM 

Lancet Oncology, 2011 





Lymphatics (red) in Female fetus 

Bladder 

Rectum 



Arteries in male fetus 



Arteries in male fetus 







 

 

 



Third step 

 

 Waiting period  8-12 weeks 

 

 R0 resection 

 

 Extended as needed 

 

 IORT 

 

 



Extended resections  
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Perineal and vaginal reconstruction 

Perineal reconstruction Dorsal vagina reconstruction 
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Role of IORT 

Leonard L. Gunderson, Christopher G. Willett, Felipe A. Calvo, Louis B. Harrison. Intraoperative Irradiation: Techniques and 
Results (Current Clinical Oncology). ISBN: 1617790141 
 



Å106 patients with locally recurrent rectal cancer 

Å42 patients IORT 

Å IORT improves local control and survival 
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Suzuki K, Gunderson LL, Devine RM et al. Intraoperative irradiation after palliative surgery for locally recurrent rectal 
cancer. Cancer 1995; 75: 939-952 

Mayo Suzuki No patients 5 year 
Survival 

Relapse 

No IORT 64 7 93 

IORT + EBRT 42 19 40 



15 MeV, 7 cm, 30Á 

6 MeV, 7 cm, 30Á 



  

ÅPooled analysis 

ÅMayo Clinic, Rochester, Mn, USA 

Å  1981 

ÅCatharina Hospital, Eindhoven, The Netherlands 

Å  1994 
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ÅRadicality of the resection 

ÅR0: 237/449 patients (53%) 

ÅThe main predictive factor for radicality: preoperative 
treatment (p = 0.017). 

ÅNo preoperative treatment: radicality rate 34%  

ÅPreoperative treatment: radicality rate 46-62%  

ÅThe highest radicality rate (62%): preoperative 
chemoradiotherapy with a full course of radiotherapy. 
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  Radical (R0) Irradical (R1/R2) P-value 

Age 
Up to 69 years 
70 years or older 

  
165 (51) 
71   (56) 

  
156 (49) 
56   (44) 

0.390 

Gender 
Female  
Male 

  
101 (55) 
136 (51) 

  
83   (45) 
129 (49) 

0.456 

Preoperative treatment 
No therapy 
Chemo + re-irradiation 
Chemo + full-course RT 
Only re-irradiation 
Only full-course RT 

  
15   (34) 
95   (52) 
94   (62) 
17   (46) 
16   (50) 

  
29   (66) 
89   (48) 
58   (38) 
20   (54) 
16   (50) 

0.017 
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ÅLocal recurrence 

Å42.3% 5-year LR rate.  

ÅRisk factors associated with local re-recurrence:  

Åradicality of the resection (p < 0.001) 

ï5 year local recurrence: 

» R0: 25.9% 

» R1/2: 61.3% 

Åpreoperative treatment.  

Å   
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ÅDistant metastases 

Å5-Year distant metastases rate: 55.0%.  

ÅRisk factors  (P<0.001) 

ÅIrradical resection 

ïR0: 45.9% 

ïR1/2: 65.6% 

 

Å   
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ÅOverall Survival 

ÅOverall 5 year survival: 34%. 

ÅOverall 10 year survival: 18%. 

 

ÅR0 resection 

ÅOverall 5 year survival: 47%. 

ÅOverall 10 year survival: 25%. 

 

ÅIrradical surgery resulted in 5 year overall survival of 21%. 
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Time Effect 

ÅRadical Resection 

 

Å1994-2000: 52% 

Å2000-2004: 56% 

Å2004-2007: 58% 

Å2007-2010: 61% 
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IORT 

 









BJS 2014; 101: 1280ς1289 



Reirradiation 

Å59 patients 

ÅMedian dose of 50,4 Gy 

ÅReirradiation 30 Gy, 51 completed radiation therapy 

ÅR0: 21, R1: 3, R2: 35 

Å5 year survival: 39,3% (R0: 66,8%, R1/2: 22,3%) 

ÅGrade 3 toxicity or lower: 5.1%  

ÅNeoadjuvant chemoradiation can be applied with a low 
grade of acute toxicity and acceptable incidence of late 
complications 

41 

Valentini V, Morganti AG, Gambacorta MA et al. Preoperative hyperfractionated chemoradiation for locally recurrent rectal cancer in 
patients previously irradiated to the pelvis: A multicentric phase II study. Int J Radiat Oncol Biol Phys 2006; 64: 1129-1139 



Å103 patients 

ÅPrevious median dose of 50,4 Gy 

ÅMedian Reirradiation dose: 34,8 Gy 

ÅGrade 3 toxicity or higher: 15 patients (15%) 

ÅLate complications: 22 patients 

ÅIn patients with recurrent rectal carcinoma, high doses of 
reirradiation can be delivered with acceptable risks 
without prohibitive long-term side effects.  
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Reirradiation 

Mohiuddin M, Marks G, Marks J. Long-term results of reirradiation for patients with recurrent rectal carcinoma. Cancer 2002; 
95: 1144-1150 















Table Univariate analysis of predictive values for survival after rectal resection for locally recurrent rectal cancer  

  Cancer specific 
survival 

Relapse free 
survival 

Distant Metastasis Local Recurrence Overall survival 

  HR 95%CI p-value HR 95%CI p-value HR 95%CI p-value HR 95%CI p-value HR 95%CI p-value 

Median time to local 
recurrence 
     < 3 year 
     > 3 year 

  
 
 
1.00 
1.67 

  
  
 
1.10-2.53 

 
0.016 

  
 
 
1.00 
1.40 

  
  
 
 
0.97-2.00 

 
0.069 

  
 
 
1.00 
1.38 

  
  
 
0.90-2.11 

 
0.144 

  
 
 
1.00 
1.25 

  
  
 
0.80-1.94 

 
0.328 

  
 
 
1.00 
1.47 

  
  
 
 
1.04-2.09 

 
0.030 

Neoadjuvant treatment 
     No irradiation 
     Reirradiation with CT 
     Full course RCT   
     Reirradiation without CT 

     Full course irradiation 

  
1.92 
1.00 
0.86 
1.52 
1.14 

  
1.01-3.65 
  
0.52-1.42 
0.75-3.08 
0.63-2.06 

  
0.046 
  
0.554 
0.246 
0.673 

  
1.99 
1.00 
0.86 
1.88 
1.04 

  
1.12-3.53 
  
0.56-1.33 
0.99-3.55 
0.60-1.80 

  
0.018 
  
0.496 
0.053 
0.882 

  
3.22 
1.00 
1.16 
1.94 
1.18 

  
1.71-6.07 
  
0.69-1.96 
0.88-4.28 
0.60-2.33 

  
0.000 
  
0.576 
0.100 
0.636 

  
1.68 
1.00 
0.62 
1.76 
0.73 

  
0.85-3.32 
  
0.36-1.08 
0.84-3.68 
0.36-1.49 

  
0.137 
  
0.091 
0.134 
0.387 

  
1.62 
1.00 
0.81 
1.82 
1.19 

  
0.92-2.85 
  
0.53-1.26 
1.03-3.22 
0.73-1.96 

  
0.094 
  
0.351 
0.039 
0.485 

Initial surgery 
     APR  
     LAR 
     Other 

  
1.49 
1.00 
0.72 

  
0.97-2.29 
  
0.40-1.30 

  
0.070 
  
0.273 

  
1.46 
1.00 
0.70 

  
0.99-2.14 
  
0.42-1.17 

  
0.056 
  
0.172 

  
1.81 
1.00 
0.64 

  
1.16-2.82 
  
0.33-1.23 

  
0.009 
  
0.181 

  
1.44 
1.00 
0.69 

  
0.89-2.32 
  
0.37-1.31 

  
0.134 
  
0.261 

  
1.33 
1.00 
0.88 

  
0.91-1.95 
  
0.56-1.40 

  
0.142 
  
0.601 

Stage of primary rectal 
cancer 
     Stage 1 
     Stage 2 
     Stage 3 

  
 
0.51 
0.75 
1.00 

  
 
0.28-0.95 
0.49-1.14 

  
 
0.034 
0.174 

  
 
0.57 
0.68 
1.00 

  
 
0.34-0.97 
0.46-0.99 
  

  
 
0.038 
0.043 

  
 
0.39 
0.61 
1.00 

. 
 
0.20-0.77 
0.39-0.95 
  

  
 
0.007 
0.028 

  
 
0.79 
0.73 
1.00 

  
 
0.43-1.45 
0.45-1.17 

  
 
0.443 
0.189 

  
 
0.47 
0.80 
1.00 

  
 
0.27-0.82 
0.56-1.14 

  
 
0.007 
0.220 

N stage 
N0 
N1/2 

  
1.00 
0.62 

  
  
0.42-0.92 

0.018   
1.00 
1.63 

  
  
1.14-2.31 

0.007   
1.00 
0.51 

  
  
0.33-0.77 

0.002   
1.00 
0.72 

  
  
0.47-1.12 

  
  
0.724 

  
1.00 
0.65 

  
  
0.47-0.91 

0.013 

Multivisceral resection 
     No 
     Yes 

  
1.01 
1.00 

  
0.68-1.49 

0.979   
0.99 
1.00 

  
0.70-1.41 

0.974   
1.03 
1.00 

  
0.68-1.56 

0.891   
1.30 
1.00 

  
0.83-2.03 

0.256   
1.08 
1.00 

  
0.77-1.51 

0.661 

Margins 
     Negative (R0) 
     Positive (R1) 
     Positive (R2) 

  
1.00 
2.51 
3.82 

  
  
1.62-3.89 
2.22-6.85 

  
  
0.000 
0.000 

  
1.00 
2.94 
3.15 

  
  
2.00-4.30 
1.86-5.33 

  
  
0.000 
0.000 

  
1.00 
2.61 
2.96 

  
  
1.65-4.11 
1.61-5.47 

  
  
0.000 
0.001 

  
1.00 
3.17 
4.15 

  
  
1.96-5.11 
2.21-7.81 

  
  
0.000 
0.000 

  
1.00 
2.10 
2.79 

  
 
1.44-3.04 
1.73-4.49 

  
 
0.000 
0.000 



Table : Univariate analysis of predictive values for survival after rectal resection for locally 
recurrent rectal cancer in reirradiated patients.  
  Cancer specific survival Relapse free survival Distant Metastasis Local Recurrence Overall survival 

  HR 95%CI p-value HR 95%CI p-value HR 95%CI p-value HR 95%CI p-value HR 95%CI p-value 

Gender 
     Male 
     Female 

  
1.00 
0.92 

  
  
0.51-1.68 

0.796   
1.00 
1.00 

  
  
0.59-1.70 

0.990   
1.00 
1.45 

  
  
0.75-2.81 

0.274   
1.00 
1.02 

  
  
0.55-1.87 

0.962   
1.00 
1.23 

  
  
0.75-2.02 

0.423 

Median time to local 
recurrence 
     < 3 year 
     > 3 year 

  
 
1.00 
1.39 

  
  
 
0.76-2.53 

 
0.287 

  
 
1.00 
1.33 

  
  
 
0.79-2.25 

 
0.289 

  
 
1.00 
0.89 

  
  
 
0.46-1.74 

 
0.737 

  
 
1.00 
0.82 

  
  
 
0.45-1.52 

 
0.532 

  
 
1.00 
0.76 

  
  
 
0.46-1.26 

 
0.287 

Initial surgery 
     APR  
     LAR 
     Other 

  
 
1.46 
1.00 
1.20 

  
 
0.79-2.72 
  
0.36- 4.08 

 
0.481 
0.229 
  
0.765 

  
 
1.46 
1.00 
0.77 

  
 
0.84-2.52 
  
0.23-2.55 

 
0.292 
0.176 
  
0.667 

  
 
2.96 
1.00 
0.65 

  
 
1.42-6.14 
  
0.08-5.05 

 
0.005 
0.004 
  
0.683 

  
 
1.17 
1.00 
0.63 

  
 
0.62-2.19 
  
0.15-2.67 

 
0.671 
0.634 
  
0.526 

  
 
1.54 
1.00 
2.42 

  
 
0.90-2.63 
  
1.09-5.40 

 
0.061 
0.117 
  
0.031 

Stage of primary rectal 
cancer 
     Stage 1 
     Stage 2 
     Stage 3 

  
 
 
0.55 
0.69 
1.00 

  
 
 
0.19-1.60 
0.36-1.30 

 
 
0.355 
0.275 
  
0.250 

  
 
 
0.76 
0.73 
1.00 

  
 
 
0.32-1.84 
0.42-1.29 

 
 
0.525 
0.545 
0.280 

  
 
 
0.34 
0.67 
1.00 

  
 
 
0.08-1.44 
0.33-1.35 

 
 
0.215 
0.143 
0.259 

  
 
 
1.13 
0.74 
1.00 

  
 
 
0.46-2.81 
0.38-1.44 

 
 
0.567 
0.792 
0.368 

  
 
 
0.56 
0.82 
1.00 

  
 
 
0.22-1.43 
0.48-1.38 

 
 
0.415 
0.222 
0.447 

N stage 
N0 
N1/2 

  
1.00 
0.64 

  
  
0.35-1.15 

0.135   
1.00 
0.77 

  
  
0.45-1.32 

0.342   
1.00 
1.63 

  
  
0.82-3.23 

0.167   
1.00 
0.84 

  
  
0.45-1.57 

0.591   
1.00 
1.35 

  
  
0.82-2.22 

0.245 

Multivisceral resection 
     No 
     Yes 

  
1.29 
1.00 

  
0.69-2.39 

0.423   
1.28 
1.00 

  
0.74-2.24 

0.379   
1.78 
1.00 

  
0.85-3.73 

0.125   
1.26 
1.00 

  
0.66-2.41 

0.482   
1.29 
1.00 

  
0.76-2.17 

0.347 

IOERT 
     No 
     Yes 

  
0.84 
1.00 

  
0.20-3.47 

0.804   
1.32 
1.00 

  
0.32-5.43 

0.698   
21.8 
1.00 

  
0.02-
23691 

0.388   
0.90 
1.00 

  
0.22-3.73 

0.883   
0.65 
1.00 

  
0.24-1.81 

0.141 

Margins 
     Negative (R0) 
     Positive (R1) 
     Positive (R2) 

  
1.00 
2.78 
5.59 

  
  
1.46-5.27 
2.03-15.3 

0.000 
  
0.002 
0.001 

  
1.00 
3.24 
5.38 

  
  
1.84-5.71 
2.02-14.4 

0.000 
  
0.000 
0.001 

  
1.00 
4.31 
7.37 

  
  
2.06-9.05 
2.02-26.9 

0.000 
  
0.000 
0.002 

  
1.00 
2.00 
4.65 

  
  
1.05-3.80 
1.36-15.9 

0.011 
  
0.035 
0.015 

  
1.00 
2.10 
3.47 

  
  
1.24-3.56 
1.42-8.47 

0.002 
  
0.006 
0.006 





p=0.000 





5 yr overall survival 

ÅNo treatment:     19.1% 

Åreirradiatie with CT    39.7%  

Åfull course irradiatie with CT  44.5% 

Åreirradiatie without CT   20.5%  

Åfull course irradiation    27.2% 



Stage 1   

Stage 2   

Stage 3  

APR 

LAR 

other than  

APR/LAR 

N0 stage 

N1 stage 

N2 stage 

No visceral resection 

Visceral resection 

 <3 yrs 

 >3 yrs 

up to 65 years 

66 years or older 

R0 resection 

R1 resection 

R2 resection 

Overall 

0,1 0,2 0,5 1 2 5 10 

Favours Full Course Favours ReIrradiation 

Overall Survival       Hazard ratio and 95% CI 

male 

female 
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Kiev May 6 2011 
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