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Il ruolo dell’imaging inizia dopo la diagnosi !!

Nei carcinomi …

La TC nel cancro gastrico

Almeno nel mondo occidentale !! 
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Metastasi  ??

T ? N ?

TERAPIA
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Il chirurgo…

Me lo hai fatto operare ! 

. . . . . . . !
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PCI = 8
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PEG1 + vs PEG -

TP FP TN FN Sensitivity Specificity PPV NPV Accuracy

PEG + (13) 7 2 4 0 100% 67% 78% 100% 85%
PEG – (15) 6 2 4 3 67% 67% 75% 57% 67%

PATIENT-LEVEL ANALYSIS CT vs HISTOLOGY (patients)

1 Polyethylen glycol
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Regioni 9-12
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Stadiazione AJCC/UICC 2010 7th
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NEW: Clinical Stage

Stage I T1, T2 N0 M0

Stage IIA T1, T2 N1, N2, N3 M0

Stage IIB T3, T4a N0 M0

Stage III T3, T4a N1, N2, N3 M0

Stage IVA T4b Any N M0

Stage IVB Any T Any N M1

cTNM Classification of stomach tumours (UICC 8th edition)
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7th

Stage IIA T1, T2 N1, N2, N3 M0

Stage IIB T3, T4a N0 M0

8th

Stage III T3, T4a N1, N2, N3 M0

Stage IVA T4b Any N M0

Stage IVB Any T Any N M1
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ypTNM pTNMcTNM



cTNM (Clinical Stage)

Neoadjuvant therapy Neoadjuvant therapy + Surgery
surgery

cTNM ypTNM pTNM

Clinical Pathological
stage stage

TNM Classification of  stomach tumours (UICC 8th edition)
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AJCC y stage
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INTESTINALE (circa 65%)

cellule neoplastiche connesse tra loro (β-catenina ed E-caderina)
formano tubuli e ghiandole come la mucosa intestinale normale

DIFFUSO / MISTO (circa 35%)

Diffusione sottomucosa (linite plastica)
Micro: cellule rotonde che invadono individualmente la 
parete gastrica (assenza di coesione)
NO molecole intracellulari di adesione: metastasi precoci

Anatomia patologica: Lauren



World J. Surg. 2002

Gruppo Italiano Ricerca Cancro Gastrico 
(GIRCG)
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Diffuso Intestinale
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Metodologia TC

Valutare bene le aree infiltrate (non si distendono)

Migliorare la visibilità del T

Migliorare il contrasto T / parete

Aria migliore nei Tm poco vascolarizzati

Aria o acqua?

Distensione e ipotonizzazione

SS < 2,5 mm. RI minore del 50% dello ss mdc 
(fase portale precoce 50’ circa)
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RICOSTRUZIONI !

Lo spessore e l’orientamento 
spaziale sono decisi dal 

Radiologo in base alle necessità 
diagnostiche del singolo caso.



TCMS: stomaco STAGING

autore n� pz tecnica accuratezza T 

STABILE IANORA
Rad. Med. 2003

27 H2O, no ipot. farm.
2.5mm/1mm i.r. add.sup. 35s

addome completo 70s

88,9%

HABERMAN CR
Radiology 2004

34 H2O, ipot. farm.
3mm/3mm i.r. add.sup. 35s

addome completo 70s

76%

MARCELLI et al
RSNA 2003

40 H2O, ipot. farm.
1.25mm/1mm i.r. add.sup.

pelvi 2.5/5mm i.r.

77,5%

(TC 4 e 16 s.)

81.5%aria, ipot. farm.
2.5mm/0.8mm i.r. add.comp. 
55s

54VOLTERRANI
ECR 2005

accuratezza Ttecnican� pzautore
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AJCC 2nd ed. 2002

JCGC  2nd ed.
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Problemi del T in TC

mancata differenziazione tra T1a e T1b

mancata differenziazione tra T1b e T2

mancata differenziazione tra T3 e T4a     
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CUI PRODEST ???

Mancata differenziazione  T2 / T3 !!

Solo per mucosectomia > 
econdoscopia



Tumoral infiltration into the gastric wall could be accompanied by inflammatory 
or edematous change beneath the cancer 

Courtesy Dr. Vindigni
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pT2

TC T3

Neoadiuvante non 
necessaria



pT1
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RM: stomaco STAGING

JSGR

autore N� pz Accuratezza T Accuratezza N

Acrocena et al. 
2003

17 53 % 50 %

Tatsumi et al. 
2006 uspio

17 94.8 %

Tokouhara et al. 
2008  uspio

31 97.1

Kwee  meta an. 
2007

71,4 > 81.6 %

Anzidei et al. 
2009

40 80 %

Volterrani (dati 
non p.) 2006

18 83.4 % 58.6 %
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pT2N0

SSh TSE
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40 pz.
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Whang HM et al.
WJG, 2012

The overall survival of SST
is always higher than

the same pT stage in LST

Chirurgia Italiana 2008

Annals of Surgical Oncology 2008



Accuracy of MDCT in preoperative definition of maximum tumour 
diameter in patients with gastric cancer

Department of Medical, Surgical and Neuro Sciences, 
Section of Radiological Sciences

Chief. Prof Luca Volterrani

S Guerrini, A Parrinello, P Mercuri, C Vindigni, A Ginori, N Cioffi Squitieri, D Marrelli , 
FG Mazzei , MA Mazzei, L Volterrani

Personal information:
Maria Antonietta Mazzei, MD, 

Department of Medical, Surgical and Neuro Sciences,University of Siena, 
Viale Bracci 10, 53100 Siena, Italy. 

mamazzei@gmail.com
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<64mm >64mm

T1a 11 0

T1b 7 1

T2 9 3

T3 8 8

T4a 15 33

T4b 1 8

ACCURATEZZA D-MAX  T1-2  vs T3-4  = 73%  (104 pz)

64 mm. (curve ROC)

IL 92% DEI PAZIENTI CON D-MAX > 64 mm.  PRESENTA UN  T > T2
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Pathological data:  Diffuse type, 64 mm, T1b

Discrepancy with the correlation between DMAX AND T-STAGING
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Il Dmax deve essere considerato, sia pure 
ancora in modo del tutto sperimentale, una 

possibilità aggiuntiva alla normale 
valutazione morfologica del T

6,9 cm.
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2nd JCGC
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NewNumber-based system for N-staging

relationship between the involved node station and tumor location
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AJCC 8th



MISURATI SULL�ASSE CORTO

Materiali e Metodi

N: criteri

VOLTERRANI
ECR 2005

adiacenti al T: negativi < 5mm
positivi > 5 mm

lontani dal T: positivi > 8 mm
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N STAGING. MSCT VS ISTOLOGIA: N agreement = 49/54

8N3

11N2

1134 *N1

17N0TC

N3 (8)N2 (12)N1 (13)N0 (21)
ISTOLOGIA

* = 4/4 presentavano linfonodi macroscopicamente aumentati di 
dimensioni (istologia: istiocitosi dei seni)

Accuratezza 
N2/N3: 95%

Accuratezza globale: 90.7%
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2nd JCGC



Department of Medical, Surgical and Neuro Sciences - Section of Radiological Sciences – University of Siena 

Tomonori A, Cancers 2011
Tokuhara T, Gastric Cancer 2008

EUS: accuracy of 65 to 90% (perigastric!)
MRI: accuracy of 34 to 65% (standard technique)

accuracy of 97% (USPIO??)

Lymph node metastasis: what is the best diagnostic tool we can use?
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Limitation of FDG PET for the N-staging in gastric cancer

Less sensitive than CT for the detection of perigastric node because of 
the low spatial resolution that prevents the discrimination of the 

perigastric nodes from a primary tumour

• The sensitivity of PET appears to be influenced by the size
of the metastatic foci (micrometastasis phenomena)

• Poor accuracy in gastric cancer with a low FDG uptake
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EUS
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Cortesia Dr. Macchiarelli
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Senza distensione
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OVERALL ACCURACY: 90%

PATIENTS-LEVEL ANALYSIS

Lymph-node invasion was found in 83/135 (61.48%)

3 rd Japanese Classification

Diagnostic Results of CT  at the Patient Level (135):
TP FP TN FN
81 11 41 2

sensitivity specificity PPV NPV
98% 79% 88% 95%

N-Level:
CONCORDANCE 104/135 (76.86%)

DISCORDANCE 31/135 (23.13%)

N-LEVEL ANALYSIS

OVERALL AGREEMENT: 77%

(VOLTERRANI et al. ECR 2005)Asse corto
adiacenti al T: negativi < 5mm.               

positivi  > 5 mm. 
lontani dal T: positivi  > 8 mm



FP

Pat. data: intestinal type, T3N0
CT: T4aN2 (1 st.6 and 2 st. 3)
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FN

Pat. data: intestinal type, T1bN1 (1 st. 3)
CT: T1N0 (1 st.3 short axis 4.1mm)

È probabile che intestinale e diffuso debbano avere cut off diversi
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N-dimensional ANALYSIS

METASTATIC LYMPH NODES: mean diameter 9.41mm (range 5 - 42mm)

I-LEVEL (n st. 168): mean diameter 8.83mm (range 5 - 40mm)

II-LEVEL (n st. 27): mean diameter 12.62mm (range 8 - 42mm)

Lauren type Mean diameter (mm, range)

INTESTINAL 10.5 (5-42)
DIFFUSE 8.28 (5-20.7)
MIXED 8.31 (5-15) p= 0.01

Diametro LN e Lauren
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PAND: para-aortic nodal dissection,  involves the removal of para-
aortic lymph-nodes in addition to the D2 dissection

Accuracy 93%

Diagnostic Results of CT (92):
TP FP TN FN
11 4 75 2

sensitivity specificity PPV NPV
85% 95% 73% 97%
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E DOPO LA NEOADIUVANTE ?

Eseguire una dissezione D2, o addirittura 
D3, VS un intervento palliativo, modifica 

la morbilità e la mortalità



SENSIBILITA' 96,97%

SPECIFICITA' 100,00%

VPP 100,00%

VPN 50,00%

T+ vs T0

Università degli Studi di Siena,  Dipartimento di  Scienze Mediche, Chirurgiche e Neuroscienze. Diagnostica per Immagini 

POST  CT neoadiuvante (n=41)



SENSIBILITA' 100,00%
SPECIFICITA' 30,77%
VPP 70,97%
VPN 100,00%

ACCURATEZZA  TOTALE 74,29%
CUT OFF: Perigastrici 5mm, extra 8mm
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CAPACITA’ DI DISTINGUERE  N0 da N+
N = 41



SENSIBILITA' 95,45%
SPECIFICITA' 53,85%
VPP 77,78%
VPN 87,50%
Accuratezza
totale 80,00%

CUT OFF 0,6-0,8

SENSIBILITA' 100,00%
SPECIFICITA' 30,77%
VPP 70,97%
VPN 100,00%
Accuratezza
totale 74,29%

CUT OFF 0,5-0,8

N0\N+
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SENSIBILITA' 100,00%
SPECIFICITA' 60,00%
VPP 81,82%
VPN 100,00%
Accuratezza
totale 85,71%

SENSIBILITA' 100,00%
SPECIFICITA' 12,50%
VPP 53,33%
VPN 100,00%
Accuratezza 
totale 56,25%

INTESTINALI

N0\N+
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DIFFUSI
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yT2 N0

cT3 N3a

cT2 N0



After neoadjuvant CT
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Path data: T0N0
CT: T2N0, considering LNs

reduction rate (>40%)



Becker et al.

1a. No residual tumor

1b. <10% Residual tumor

2. 10–50% Residual tumor

3. >50% Residual tumor

Tumor regression grading systems
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ypTNM

pTNM

Follow up 23 m.

AJCC 8th
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Sopravvivenza per stadio pTNM vs ypTNM
AJCC 8th



TM  giunzione esofago-gastrica
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AJCC 8th

AEG I (+1 cm/+5 cm)
AEG II (+1 cm/-2 cm)

AEG III (-2cm/-5 cm)

SIEWERT JR, 1998

Tipo I : Centre o > 2/3 
between 5 e 1 cm above EGJ

Tipo II: Centre or > 2/3 
1cm above / 2 cm under EGJ

Tipo III: Centre or > 2/3 between 2 
and 5 cm from EGJ



Progetti di ricerca GIRCG

Studio prospettico sulla validazione della 
Conversion Surgery nei pazienti con buona risposta 

alla CT neoadiuvante (stadi avanzati).

Validazione di protocolli terapeutici (Taxani VS 
altro) specifici per istotipo di Lauren.

Diagnostica per immagini sia nella valutazione predittiva dei 
risultati del trattamento sia nella valutazione del 

coinvolgimento peritoneale.
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T-staging is difficult to assess

…but it essentially represents a prognostic factor and it should be 
evaluated in addition to the conventional T-staging

Lymph nodal assessment remains crucial in gastric cancer  
staging but it is still controversial

Dmax could be used to improve CT performance in the T -staging 
evaluation, considering its dependence on the Depth of invasion.

CONCLUSIONI

The two dimensional cut-off criteria for nodal staging seems to be a 
good tool; other criteria (enhancement) should be further evaluated
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CT examination represents the principle technique
to assess T, lymph nodal status and M, due to its

availability, high spatial resolution and large coverage. 

Radiologo “interessato”
Chirurgo “dedicato”

CONCLUSIONI
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ma…
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ADK esofago
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Accuracy of 81% 
in distinguishing T0 from T+

Diagnostic Results at the Patient Level for T (n=27):

TP FP TN FN

20 1 2 4

sensitivity specificity PPV NPV

83% 67% 95% 33%
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POST  CT neoadiuvante



SENSIBILITA' 92,59%
SPECIFICITA' 71,43%
VPP 86,21%
VPN 83,33%
ACCURATEZZA 
TOTALE 85,37%
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T≥3 da T≤2)

POST  CT neoadiuvante (n=41)
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RM
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Accuracy of 95% 

Diagnostic Results at the Patient Level for N (n=27):
TP FP TN FN
16 6 5 0

sensitivity specificity PPV NPV
100% 45% 73% 100%

Diagnostic Results at the Patient Level for N
parameter with dimensional criteria + reduction
rate (27):

TP FP TN FN
18 1 8 0

sensitivity specificity PPV NPV
100% 89% 95% 100%

Accuracy of 78% 
in distinguishing N0 from N+

(criterio dimensionale)



The degree of contrast enhancement in undifferentiated
gastric cancers could be decreased

histological types!

appropriate timing of CE-CT!

Inadequate distention or hypotonization of the gastric wall
4. Inadequate technical parameter (slice thickness, RI)
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mancata differenziazione tra T3 e T4a

T3 istologico / T4a TC
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2nd JCGC: N1

3rd JCGC or TNM: N3



TNM:
Prognostic Value

2nd  JCGC:
Guide to Treatment

Gastric Cancer (2004)
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PET-TC
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I dati della letteratura radiologica sono spesso 
fallaci per la presenza di numerosi BIAS

Comparazione RM allo stato dell’arte con TC spessore 5 mm. (HCC !)

Metodica TC non adeguata (contrasto, fase, kernel, kV, mA etc.)

Le meta-analisi non hanno senso! (Tecnologia degli apparecchi e metodiche diverse)

Gold standard spesso non ottimale

Vast majority of papers on diagnosis and 
staging of lung cancer are, at the least, 

absurd.

Lung cancer
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How to measure them?
short diameter: > 8mm 

or c.e. > 85 HU in portal phase

Abdominal CT:  Sensitivity and Specificity rates for detection of regional 
nodal metastases ranged from 65 to 97% and 49 to 90% respectively 

OVERALL ACCURACY 78%


