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Introduction



DEFINITION / ANATOMIE

Cancer pouvant affecter toute portion de l’œsophage:
-1/3 sup
-1/3 moy
-1/3 inf (jonction oeso-gastrique)

Evolution dépend de la localisation mais en général
très mauvais pronostic.



Sub-site Anatomy Oesophagus

Cervical

Thoracic

Junction, type

I ; II ; III

Thorax inlet to 25 cm 
from SDA 

Endoscopy:

25 to 32 cm

32 to 42 cm



Gastroesophageal junction

Based on the anatomic location of the tumour centre three 

subtypes can be defined :

Type I tumours have their tumour centres more than 1 cm 

above the anatomical gastroesophageal junction.

Type II tumours are the true carcinomas of the cardia and have 

their tumour centres located within 1 cm oral and 2 cm aboral of the 

anatomical gastroesophageal junction.

Type III tumours have their tumour centre more than 2 cm but not more

than 5 cm below the anatomical gastroesophageal junction.



Etiologie 

• Rôle de l’alcool, du tabac / Calvados.

• Probablement association avec mauvaise alimentation.

• Syndrome de Plummer-Vinson (déficiences multiples).

• Brûlures caustiques.

• Géographie : Région Caspienne ? Sols alcalins.



EPIDEMIOLOGIE :

 3 – 12 / 100’000/an (F/H)

PATHOLOGIE :

Fréquents : Ca épidermoïde : 60%

Adénocarcinome (1/3 inférieur)

Rares : Sarcomes

Lymphomes



CLINIQUE

- Dysphagie, perte de poids (> 90 %)

- Odynophagie, toux, hématémèse



MODE D’EXTENSION

Locale :

Absence de barrière naturelle – pas de séreuse

- Réseau lymphatique dense

- Extension axiale (« skip tumors »)

- Extension radiale (médiastin – fistules oeso-trachéales)



MODE D’EXTENSION

Régionale (ganglions) :

Fréquente, dépend de la localisation



Lymphatic drainage



Lymphatic drainage (2)



Regional lymph node involvement

• Tis 0%

• T1b 31-56%

• T2 58-78%

• T3 83-100%

Distant lymph node 

metastasis:

‘Skip metastasis’



A COMPLEX LYMPHATIC NETWORK



MODE D’EXTENSION

Hématogène :

Localisations métastatiques fréquentes :

poumon / plèvres

foie / os



Anamnèse

Status, ex. ORL

RX thorax

Transit oesophagien

Endoscopie (oeso-gastroscopie)

US endo-oesophagien

CT thoraco-abdominal

PET-CT

BILAN   - INVESTIGATIONS



PET - CT

Hong D. Cancer 2005;104:1620-6



Resection versus PET scan

Xiaojun Zhong IJROBP 2009;73:136-141



CLASSIFICATION TNM SIMPLIFIEE

Tis: cancer in situ

T1: atteinte sous muqueuse

T2: atteinte musculature

T3: atteinte adventice

T4: atteinte organes adjacents

N0: pas de gg

N1: gg atteints

M0: absence de métastases

M1: présence de métastases



GTV

• Barium swallow
• CT-Scan
• Endoscopy
• EUS
• PET - CT



Generally applied margins for esophageal cancer

ICRU 50 Definitions: GTV plus areas at risk of microscopic extension

CTV: Gross tumor (GTV) 
+ 3 to 5 cm margin craniocaudal
+ extension to involved nodes

+1 to 2 cm circumferential margin

CTV to PTV: 1 cm 

i.e.: field border 5 cm craniocaudal from GTV

CTV



LNM distribution 

J Thorac Oncol. 2013;8: 359-365



Control 

•On surgical specimens: n= 34 SCC/32ADK

•Lateral (mean value) = 
• SCC : 10.5 ± 13.5 mm SUP et 10.6 ± 8.1 mm INF
• ADK : 10.3 ± 7.2 mm SUP et 18.3 ± 16.3 mm INF

• 50mm = 100% in field
• 30mm =  94% in field

Gao S et al., IJROBP 2007



Elective CTV

• For cervical tumors: 

• supraclavicular, para esophageal, pretracheal and a-p fenestra

• For proximal tumors: 

• supraclavicular, para esophageal, pretracheal and a-p 
fenestra,(- pre and subcarinal) 

• For mid esophageal tumors: 

• para and pretracheal, a-p fenestra, pre and subcarinal and
higher and lower para esophageal





V brachiocephalica

A carotis

A subclavia



V brachiocephalica

A carotis

A subclavia



Aortic pulm 

fenestra



Pretracheal 



Subcarinal 



Para esophageal





Mobility of oesophagus



Effect of breathing on oesophagus

Thoracic part Abdominal part

Yaremko 2008 8 mm 10 mm

Welch 1982 4 mm 6 mm

Dieleman 2007 7 mm 9 mm



Relative marker displacement during breathing

Courtesy from Maarten C C M Hulshof 



Motion in each phase

• CC > LR & AP

• Lower > Upper

• Exhalation

• To left

• To cranial  

• To posterior

• Induced by respiration



CTV-ITV margin proximal and mid- esophageal
tumors

•APPA: 7-8 mm

•Lateral: 5-7 mm

•Craniocaudal: 10 mm



Target Volume definition
oesogastric junction tumor



The classification of the lymph node stations of the stomach and the 
perigastric region according to the JGCA 



Lymph node stations of gastroesophageal junction 
tumors: Type I

1    Right paracardial LN

2    Left paracardial LN

7    LN along the left gastric artery

9    LN around the celiac artery

19    Infradiaphragmatic LN

20    LN in the oesophageal hiatus of the 

diaphragm

110    Paraoesophageal LN in the lower thorax 

111    Supradiaphragmatic LN

112    Posterior mediastinal LN



Lymph node stations of gastroesophageal 
junction tumors: Type II

1    Right paracardial LN

2    Left paracardial LN

3    LN along the lesser curvature

4sa LN along the short gastric vessels

7    LN along the left gastric artery

9    LN around the celiac artery

11p   LN along the proximal splenic artery

19    Infradiaphragmatic LN

20    LN in the oesophageal hiatus of the 

diaphragm

110    Paraoesophageal LN in the lower thorax 

111    Supradiaphragmatic LN



Lymph node stations of gastroesophageal junction 
tumors: Type III

1    Right paracardial LN

2    Left paracardial LN

3    LN along the lesser curvature

4sa LN along the short gastric vessels

7    LN along the left gastric artery

9    LN around the celiac artery

10    LN at the splenic hilum

11p  LN along the proximal splenic artery

11d  LN along the distal splenic artery

19    Infradiaphragmatic LN

20    LN in the oesophageal hiatus of the diaphragm

110    Paraoesophageal LN in the lower thorax 

111    Supradiaphragmatic LN



Clinical case: GTV?

Clinical case



BTV?



BTV ? CAVEAT… 
SUV & registration



CTV margins: (1,5 cm; 5cm)?



CTV margins: anatomic corrections



ITV



Planning Target Volume (PTV)

•According to the ICRU 50 and 62 report

•PTV will then be defined as the ITV-volume plus a 3-D margin of 5 mm (except if 
the centre has defined its own measures of positioning inaccuracy).



PTV



Reality vs guidelines (I)



Reality vs guidelines (II)



Reality vs guidelines (II)
does it matter?



Approche curative :

OPTIONS POSSIBLES :

· Chirurgie seule (ex. ca précoce du tiers moyen).

· RT seule : ca précoce du tiers supérieur, curiethérapie.

· Associations: 

RT + CT.

RT + CT + Chir. (tumeurs localement avancées)

APPROCHE MULTIDISCIPLINAIRE



Radio-chimiothérapie Neo-adjuvante

Etude n  Histologie neo RCTX CHIR p 

Walsh 1996 113 AC 16 M 10 M 0.02 

Bosset 1997 297 SCC 19 M 19 M ns 

Urba 2001 100 AC > SCC 17 M 18 M ns 

Burmeister 2005 256 AC > SCC 21 M 18 M ns 

Tepper 2008 56 AC > SCC 4.5 a 1.8 a 0.02 

 
 



Etude CROSS, ASCO 2010: 
Radio-chimiothérapie neo-adjuvante

Van Gaast et al. ASCO 2010, abstract 4004

Survie

Neo RCTX - Chirurgie

Chirurgie

R

A

N

D

O

M

N=363

Stade II 

& III

AC (n=273)

SCC (n=86)

other (N=4)

Neoadj. RCTX: + Chirurgie

Chirurgie



Protocoles « néo-adjuvants » 

RT (45-50 Gy) + 

CT 

suivi d’une résection.

Avantages : « downstaging », parfois (20 %) disparition de la 

tumeur sur la pièce opératoire.

Inconvénients : morbidité et mortalité significative

Tendances actuelles :

Tumeurs potentiellement opérables :



protocoles d’association radio-chimiothérapeutique 

RT (50 Gy) + CT.

Tendances actuelles :

Tumeurs potentiellement inopérables, mais M0 : 



Staging (EUS / PET-CT)

Stades précoces (T1/2 N0) Stades avancés (T3/4  N+)

Résection Traitement 

multimodal

CA epid.

neo-Radiochimio

Alternative: RCTx definitive

Adeno-CA

neo-Chimio ou

neo-Radiochimio

Tendances actuelles : algorithme



Planning - 3D



• Sténose oesophagienne (> 50-60 Gy).

• Pneumonie actinique / fibrose pulmonaire    (> 25 Gy).

• Atteintes cardiaques (rares) (> 40 Gy).

• Myélite actinique (rare) (> 45 Gy).

COMPLICATIONS POTENTIELLES

DE LA RADIOTHERAPIE



Planning - 3D DVH



• Radiation therapy affects both tumor cells and uninvolved normal cells 



Introduction

1972: First formal attempt to address normal tissue tolerance to radiation

Rubin P, Cassarett G. A direction for clinical radiation pathology. In: Vaeth JM, et al., eds. Frontiers of radiation therapy 

and oncology VI. Baltimore, MD: University Park Press, 1972:1–16.

1991: A committee reviewed available published data

 but much of the data was nonexistent 

 rely on experience of 8 clinicians from major institutions in the US 
CAVE: 

Literature review up to 1991. 
Pre-dated the 3D-CRT, IMRT- IGRT era. 
Dose-volume histograms were not in routine clinical use. 
Arbitrary decision: organs be divided into one-third, two-thirds, and whole organ volumes  
It was only for external beam radiation with conventional fractionation. 
Only one severe complication was chosen as an endpoint 

Emami B, Lyman J, Brown A, et al. Tolerance of normal tissue to therapeutic irradiation. 

Int J Radiat Oncol Biol Phys 1991;21(1):109–122. 



2007: Milano & al.



2010: Quantitative Analysis of Normal Tissue 
Effects in the Clinic (QUANTEC)



Normal tissue tolerance dose

Milano MT, Semin  Radiat Oncol 2007:17;131-40



Oesophagus: OAR…

• Heart

• Lungs

• Spinal cord

• Vertebrae

• Thyroïd

• Brachial plexus

• Stomach

• Liver 

• Biliary tract

• Pancreas

• Spleen

• Kidneys

• Vessels, pericarde, coronary arteries
• Esophagus

• Patient at risk



OAR: Spinal cord

• Spinal cord injury rare but extremely debilitating 

paralysis, sensory, deficits, pain, and bowel/bladder incontinence 
(10,30)

•Schultheiss review: 
•risk of myelopathy to be 0.2% at 50 Gy and 5% at 59.3 Gy

•Similar conclusions  published by QUANTEC

•CAVE: a∕b ratio of 0.87 < the values frequently used in the literature

Schultheiss TE, Kun LE, Ang KK, et al. Radiation response of the central nervous system. 

Int J Radiat Oncol Biol Phys 1995;31:1093–1112. 



Spinal cord …



Spinal cord … Which one ?



Dose volume effect in the heart 

Gagliardi G. IJROBP 2010

Long-term cardiac mortality

Most relevant cardiac toxicities 

• Clinical pericarditis 

• Long-term cardiac mortality



Dose volume effect in the heart 

QUANTEC: 

CAVE: ALARA left ventricule



Pericardium starts …

Pericardium

A

Pericardium starts at 1-2 slices (5-6 mm) above the superior end of the aortic arch

Pericardium

Brachiocephalic vein
Left carotid artery

Innominate artery

Subclavian 

artery

RTOG 1106 Atlas 



Pericardium Continues…

Pericardium

AA

DA

PA

Pericardium

AA

DA

PA

SVCSVC

SVC=Superior vena cava

PA=Pulmonary artery

AA=Ascending aorta

DA=Descending aorta



Heart and pericardium 
continue…

Pericardium

DA

RV

Pericardium

DA

RV

RA

PV

LA

RA
LV

CT-GTVCT-GTV

LA

HeartHeart

LV

PV

RA=right atrium, RV=right  ventricle

LV=left ventricle, LA=Left atrium 

DA=descending aorta



Heart and pericardium 
continue…

Pericardium

DA

Pericardium

DA

RA LV

HeartHeart

LV

IVCIVC

IVC=inferior vena cava

RA=right ventricle

LV=left ventricle

DA=descending aorta



Radiation Dose-Volume effect in the lung

Marks L. IJROBP 2010

QUANTEC review >70 articles: mean lung doses & Vx parameters

 no clear threshold dose

 20% risk of pneumonitis for a mean lung dose of 20 Gy

V20 most useful parameter



OAR: lung

QUANTEC: 



NCCN guidelines

National Comprehensive Cancer Network guidelines, Clinical practice guidelines in 

oncology, Esophageal cancer, 02.2016. 

http:// www.nccn.org



Last, but … Esophagus

• Dose limit = 50 Gy Mean dose > 34 Gy Sing
IJROBP 2003

• Lenght of esophagus receiving more than 55 Gy Maguire IJROBP 1999

• Acute esophageal toxicity is the greatest predictor of late toxicity



IMRT : Evolution or Revolution?
Propensity score-based comparison of long-term outcomes with 3-dimensional conformal 
radiotherapy vs intensity-modulated radiotherapy for esophageal cancer.

Int J Radiat Oncol Biol Phys. 2012 Dec 1;84(5):1078-85. doi: 

10.1016/j.ijrobp.2012.02.015. 



- RT palliative pour désobstruction de l’œsophage. 

ex: 10 * 3Gy

- Curiethérapie

- Pose de prothèses "stent".

- Photothérapie, laserthérapie.

- Chirurgie palliative

- Chimiothérapie palliative

Approche palliative (M+) :


