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Resectable Ca Stomach



Upfront Surgery



Pre-op Chemo/Chemorad



D1 vs D2 Resection

No difference in 5yr OS

Panc & Spleen removal a/w poor survival



D2 a/w:
• Lower LRR & gastric cancer related death

• Higher post-op mortality/morbidity/re-op rates



Significant improvement in OS and RFS

41% grade 3 toxicities



>10 yr median f/u –

•Sig.improvement in RFS&OS

•Similar distant relapse rates

•9.6% D2 dissection, 36% D1

•Lower OS rates in diffuse histology (40% pts)



•D2 dissection

•XP arm vs XP/XPRT/XP arm

•Remnant stomach not routinely included in fields

•No 3DCRT or IMRT

Results:
No sig difference in DFS

Sig better DFS in pN+



•7 yrs f/u, similar OS & DFS

•Similar distant relapse rates

•LRR more in XP arm, 13% vs 7%, p=0.003



ARTIST TRIAL
No RTNo RT



ARTIST Trial

Critical Analysis!!



ARTIST Trial

High proportion of early stage & diffuse type gastric cancer
60% in stage Ib/II (15% node negative)

60% diffuse type

Subgroup Analysis

Chemoradiotherapy beneficial in –

Node positive disease

Intestinal type GC

Higher lymph node ratio

HRs for DFS



Regional nodes and/or Tumor Bed within RT fields

Remnant stomach not routinely encompassed 

Duodenal stump/Anastomotic site included if margins<3cm

Group 2 LNs - common hepatic, celiac, splenic, hepatoduodenal

Group 3 LNs – Posterior panc head, sup.mesentric, paraaortic

Dose – 45Gy/5 weeks

No 3DCRT or IMRT



Cont..

• 22 pts, 11 in each arm

• Common in 

>pT1

PNI +

Signet ring/P.D. adeno

• 9.7% vs 2.3% LR in pts.

with all 3 factors

• 25/28 rec.in XP arm

• Most rec.in group 3 LNs



ARTIST cont..







Patients who have not received pre-op chemotherapy

Perioperative Chemotherapy



Adjuvant Radiotherapy in D2 Dissections?? 

Risk stratification is the key

ARTIST II Trial ongoing



RADIOTHERAPY PLANNING IN 

CARCINOMA STOMACH 



Gross

• Relations

• Arterial/Lymphatic supply

Relevant Anatomy



1/2- Paracardia

3/4 – Lesser and Greater curvature

5 – Rt Gastric A

6 – Infrapyloric

7 – Lt Gastric A

8 – Common Hepatic A

9 – Celiac axis

10/11 – Splenic A/Hilum

12 – Hepatoduodenal ligament

13-20 & 110-112 – others(distant nodes)

Lymphatic Drainage 

Japanese Classification of Gastric Carcinoma, 3rd Edn: Gastric Cancer 2011



N1 lymph nodes: 
perigastric, along lesser and greater curvatures

N2 lymph nodes: 
along celiac and its three branches (left gastric, 
common hepatic, and splenic)

More distal nodes: 
N3 (hepatoduodenal, peripancreatic, root of 
mesentery) and N4 (periaortic, middle colic)

*Splenic & Lt Cardia – N3 for antral lesions

*Infra/Supra Pyloric – N3 for cardial lesions
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Radiological Anatomy 

Portal V

IVC Aorta Celiac A Splenic V

Pancreas

Stomach 

T10-L1 level



Cont..

Common Hepatic A

Gastrodudenal A

Splenic A

Celiac A

Lt Gastric A



Cont..

Proper Hepatic A

Portal V



Post Surgery CT Anatomy



Patterns of Spread

Direct through wall –

All adhesions regarded as malignant

Lymphatic –

Submucosal and subserosal

At least 5cm cut margins

All LN groups are at some risk irrespective of site of tumor 

Hematogenous – portal vein , liver in 30%

Peritoneum



LN at risk Low risk Direct Spread

Proximal/

Cardia

Mediastinal

Paracardial

Gastric antrum, 

Periduodenal, Porta 

hepatic

Esophageal 

anastamosis,

Tumor bed

Body ALL nodal sites

esp perigastric

Pancreas,

Gastric resection 

margin

Distal 1/3rd/

Antrum

Periduodenal, 

Peripancreatic, Porta 

hepatis

Cardia, 

Periesophageal, 

Mediastinal, Splenic

hilum

Duodenum

Smalley SR et al, IJROBP 2002



Preplanning

Pre-op CT scan

Operative notes

Histopathology

Determine treatment volume

Planning - 2D/3DCRT/IMRT 



Simulation

Patient education/Fasting

Consent

Positioning- patient supine, hands over head                     

Immobilization 

IV/oral contrast



Mean Maximal Movement (cm)

Cranio – Caudal 2.4 +/- 1.6

Left – Right 1.2 +/- 0.9

Ant – Post 0.6 +/- 0.3

Respiration-induced movement of the upper abdominal organs: a pitfall for the 3DCRT treatment 

of pancreatic cancer: Bussels B et al,  Radiotherapy and Oncology 2003



Margin to account diaphragm movement



Simulation cont..



Guidelines for Treatment Volume





Semin Radiat Oncol 2002



Cont..

GE Junction

Cardia/Proximal Stomach



To identify Diaphragm

Lung window:

Abdominal cavity & Lung interface Diaphragm 



Diaphragm 



Proximal Stomach Tumor

Inclusion of medial 2/3rd of Lt Hemidiaphragm in CTV



Body/Middle 1/3rd

Pyloric/Distal 1/3rd



Ca Proximal Stomach



Mid1/3rd Stomach

Distal 1/3rd Stomach

















Celiac Nodes

Nodal Contours



Hepatoduodenal Nodes



Left Gastric Nodes



Paraaortic Nodes



Suprapyloric Nodes



Posterior Pancreatic Nodes



Left Paracardial Nodes



Greater Curvature Nodes



Right Paracardial Nodes



Lesser Curvature Nodes



Splenic Hilar Nodes



Splenic Arterial Nodes



Splenic Arterial Nodes



Regional Lymphatics of Stomach



Lymphatics Contour vs CTV



Post-operative Radiotherapy

Dose –
R0 resection - 45-50.4Gy @1.8Gy/fr

R+ resection – 55-60Gy (to smaller volume)

OAR constraints –

Spinal Cord: Dmax ≤ 45Gy

Lungs: V20Gy < 20-30%; Dmean < 20Gy

Bowel: V45Gy < 195cc

Heart: V30Gy < 30% (closer to 20% preferred)

Dmean < 30Gy

Kidneys (evaluate each separately):  

Dmean < 18Gy; V20Gy < 33%

Liver: Dmean < 25Gy; V30Gy < 33%
Jansen EP et al, IJROBP 2007; 

Dewit L et al, Eur J Cancer 1993;

Dawson LA et al, IJROBP 2001



BEAM ARRANGEMENT

AP/PA portals

Anteriorly weighted beams to reduce spinal cord doses

Reduced fields with obliques or laterals used after 45 Gy

AP/PA +LATERAL/ oblique port can be used from beginning to       

decrease spinal cord dose till 20 Gy. Lateral port to be removed 

thereafter to decrease liver dose

2D Simulation cont..



3DCRT 

Beam arrangement –

AP, PA, Obliques

Fields may be weighted to 
maximize sparing of kidneys

MLCs



AP/PA beam portals

Full doses to cord, bowel



AP/PA/LAT portals



Oblique beams
Relative sparing of cord, bowel



LAT + Obliques



AP/PA beams

Liver & B/L Kidneys 90-100% isodose



Oblique beams

Kidneys 70-80% isodose



54/F,

Carcinoma Pyloric Antrum (s/p Distal Gastrectomy, pT2pN3M0)

Adjuvant RT – 45Gy/25#

3DCRT vs VMAT plans



VMAT

3DCRT



DVH
Left Kidney

3DCRT VMAT

Dmean 25.2 Gy 14.1 Gy

V20Gy 56% 28%



Spinal Cord

Lungs

Liver

DVH





Supportive Care

• Nutrition, review weekly

• Prophylactic antiemetics

• B12, Fe, Folate, Vitamins as indicated

• CBC weekly during treatment, then monthly



Let us not cast aside

What belongs to the past,

for,

It is only with the Past

That we can weave the fabric of the

Future 

….Anatole France




