
 
 

Target delineation in Gastric Cancer 
adjuvant   Radiotherapy  

D. Genovesi 
Istituto di Radioterapia Oncologica  CHIETI 

www.radioterapia.unich.it 
 



Sites of  Primary Gastric 
Tumors 
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Classification of  Lymph node stations 
                                               JGCA  1998 



D2-D3 



Gastric Cancer 
Lymph-node Metastasis by Tumour Site 

L-N                          Incidence (%) 
location              Upper 3rd    Middle 3rd    Lower 3rd 
 
Paracardial    22    9          4 
less/greater c.   25   36         37 
Supra/infra pyloric   5   18         61 
Hepatic artery    7   11         25 
Celiac axis    13    8         13 
Splenic a./ilum   11    3          2 
Hepatic pedicle    1    2          8 
 
 

¨    N1    ¨  N2 
  

K.Maruyama et al., Ann Surg 1989 
 
1931 patients 



   Clinical Target Volumes 
 
- postoperative  setting 
 
- CTVs/Tumor  site 



Variability in CTV delineation 
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2010 
UPPER GASTRIC CANCER MIDDLE GASTRIC CANCER 

1,2,3,4, 5, 6,7, 8, 9,10,11,12 1,2,3,4,5,6,7,8,9,10,11,12,13, 14 

LOWER-MIDDLE GASTRIC CANCER 

1,2,3,4,5,6,7,8,9,10,11,12,13, 14, 15,16 

LOWER-WHOLE GASTRIC CANCER 

3,4,5,6,7,8, 9, 10,11,12,13, 14, 15, 16 



EG  JUNCTION 

Elective 

Low risk 

CTV/primary:  
3-5cm margin distal esoph 
Residual Stomach/Anastom 
Body Pancreas 
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Proximal One Third CTV/primary:  
Anastomosis 
Residual Stomach 
Body Pancreas+Tail 

Gastro-Intestinal  AIRO  Working  Group 
 



Middle  One  Third CTV/primary:  
Anastomosis 
Residual Stomach 
Body Pancreas+Tail 
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14 
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Distal  One  Third CTV/primary:  
Anastomosis 
Residual Stomach 
Head Pancreas+Body 
3-5cm margin duoden. stump 

13 
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Postoperative  Anatomic 
findings   

at  CT  following 
Gastrectomy 



Upper 3rd 



Middle 3rd 



Lower 3rd 



2002 



2002 

Billroth I  Gastroduodenostomy 

Billroth II  Gastrojejunostomy 
Retrocolic 



2002 

Billroth II  Gastrojejunostomy 
Anterior to the transverse colon 

Total Gastrectomy  with 
esophagojejunostomy 



CT  PLANNING:  rules 

v  Radiologist-based Team for  Planning:  
    anatom/radiological  boundaries   
 
v  NO Coregistration CT pre & post Surg & SIM-CT 
 
 
v  Empty  Stomach 
    No heavy  meal  3 hours before SIM-CT 
 



ANTRUM: subtotal Gastrectomy 
 Billroth II  Gastrojejunostomy 

Retrocolic                       CTVs  Boundaries 

Milza 

Lobo sx 
epatico 

Colon 

S 
4 

A 

Aorta 



ANTRUM: subtotal Gastrectomy 
 Billroth II  Gastrojejunostomy 

Retrocolic                  CTVs  Boundaries 

S 4 3 8 

Milza 

Colon 

Lobo sx 
epatico A 

VCI 

Aorta 

10 



ANTRUM: subtotal Gastrectomy 
 Billroth II  Gastrojejunostomy 
Retrocolic 

13-17 
Colecisti 

Colon trasverso 

Milza 
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Aorta 

CTVs  Boundaries 



ANTRUM: total Gastrectomy 
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CTVs  Boundaries 



   Clinical Target Volumes 
 
- preoperative  setting 
 
- CTVs/Tumor  site 



GTV CTV PTV 

EORTC  guidelines 



TOOLS  for  CTVs    in  Preop  setting 

Preoperative radiotherapy in gastric cancer: 
CTV definition for conformal therapy  
according to tumor location  
Cellini F, Valentini V, Pacelli F, D'Ugo D,  
Mantini G, Balducci M, Gambacorta MA, 
Nori S 
Rays. 2003 Jul-Sep;28(3):317-29 







SET UP ERROR    interfraction 
ORGAN MOTION  interfraction 
ORGAN MOTION  intrafraction 

CTV 

ITV 

PTV 

OAR 

INTERNAL MARGIN 

SET UP MARGIN 

RT  uncertainties: 

PTV 



 
n  lungs,  
n  liver, 
n  kidneys 
n  Heart 
n  Spinal cord  
  
 

Spinal cord must be outlined along the whole volume interested by 
the beams + 2 cm above or below this volume 

Organ at risk (OARs)  
volumes  





Conclusions   
                        
v  Post-op Volumes: 
    uniform  CTVs  
    Prescription !!  
 
 
 
v  MD methodology for postop CT changes !!!!! 
 

v  Preop  Volumes:   
 
 
v  OARs  contouring:  accurate !! 
 
v  Clinical  Outcome 

EORTC guidelines 


