Extent of invasion (Core and Non-core)

The Union for International Cancer Control*/American Joint Committee on Cancer (AJCC)? 8" edition
Staging Manuals divide T stage into T1a and T1b. T1a refers to invasion into lamina propria or
muscularis mucosae whereas T1b involves the submucosa. Thus, the depth of invasion, which is the T
staging criteria, needs be recorded accurately.

In addition, the extent of invasion has been associated with lymph node metastases, lymphovascular
invasion and cancer recurrence. For both glandular and squamous malignancies, there are efforts to
further subdivide the level of invasion. However, there is lack of multicentred studies to confirm the
need of these subdivisions and to evaluate the best system to use.

The following systems are commonly employed and are provided as reference for optional use:

For adenocarcinoma and high grade Barrett dysplasia

In these malignancies, the Barrett muscularis mucosae is often duplicated (Figures 4 and 6; Table 2).2°

There are two systems for assessing the depth of invasion (Figure 6). One is recommended by the
AJCC, as described by Westerterp et al (2005).° It divides high grade Barrett dysplasia and intramucosal
carcinoma into M1 to M3. The second system, proposed by the groups of Vieth et al (2005)* and Stolte
et al (2010),° divides the invasion into M1 to M4. The difference between the two systems is that
Westerterp et al (2005)° defines M3 as invasion of the original (deep) muscularis mucosae, whereas
the second system®® subdivides muscularis mucosa invasion into inner layer invasion (M3) and outer
layer invasion (M4). However, the second system®® is used less often as it requires larger specimens
(for example, endoscopic submucosal dissection specimens) to be able to assess the division between
M3 and M4.



Figure 4: Subdivision of mucosal Barrett layer. Reproduced with permission from Vieth et al (2012).
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Table 2: Intramucosal carcinoma (T1a) subclassification schemes.?®

(OMM)

original muscularis mucosae

Depth of invasion Vieth Westerterp Kaneshiro AJCC 20172
et al 20053 et al 2005° et al 2011°

None - Tis, high grade HGD m1 HGD Tis

dysplasia (HGD)

Tumour cells invade into m1 m?2 LP Tla

lamina propria (LP) beyond

the basement membrane

Tumour cells invade inner m2 m2 IMM Tla

duplicated muscularis

mucosae (IMM)

Tumour cells in the space m3 m?2 BMM Tla

between the duplicated

muscularis mucosae and

original muscularis mucosae,

i.e., between muscularis

mucosae (BMM)

Tumour cells into outer m4 m3 OMM Tla




For squamous cell carcinoma and high grade squamous dysplasia

For these malignancies, Japanese pathologists have proposed a sub-division of levels of invasion as
follows:*

e TIla-EP

e Tla-LPM
e Tla-MM
e Tlb-SM1
e T1b-SM2
e T1b-SM3

pT1 of intramucosal cancer is assessed in the three stages, including pT1a-EP (epithelium), pT1a-LPM
(lamina propria mucosae) and pT1a-MM (invasion into muscularis mucosae) (Figures 5 and 6). For
cancer that invades the submucosa, the submucosa is divided into three levels depending on the depth
of invasion under microscopic observation - the top layer, middle layer, and bottom layer - which are
pSM1, pSM2, and pSM3.

In a cancer that invades beyond the muscularis mucosae of an ER case, the entire submucosal layer
may not be observed. Therefore, the depth of invasion from the lower end of the muscularis mucosae
should be described using measured values. The subclassification of pT1b for squamous cell carcinoma
is pT1b-SM1 for cancer cell invasion up to 200 micrometres (um) and pT1b-SM2 for cancer cell
invasion exceeding 200 um.2 On the other hand, for adenocarcinoma, SM1 corresponds to infiltration
into the submucosa of up to 500 um; SM2 for invasion exceeding 500 um and up to 1000 um; whereas
SM3 is for deeper than 1000 pm.8 One of the rationales for this subdivision is that the risk of lymph
node metastasis is shown to be related to the invasive depth for endoscopic resection cases.>°

Tla-EP Tla-LPM Tla-MM Tib-SM1 T1b-5M2 T1b-SM3

Figure 5: pT1 of intramucosal squamous cancer is assessed in the three stages: pT1-EP (epithelium),
pT1a-LPM (lamina propria mucosae) and pT1a-MM (muscularis mucosae). The subclassification of
pT1b is: pT1b-SM (submucosa) 1 for cancer cell invasion up to 200 yum and pT1b-SM2 for cancer cell
invasion exceeding 200 um; MP (muscularis propria). Modified with permission from Japan
Esophageal Society (2017). Japanese Classification of Esophageal Cancer, 11" Edition: Part I.
Esophagus 14:1-36.1 Copyright © The Author(s) 2016. Open Access - This content is distributed under
the terms of the Creative Commons Attribution 4.0 International License
(http://creativecommons.org/licenses/by/4.0/)
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Figure 6: The two different systems of classification of the level of invasion of pT1a oesophageal
adenocarcinoma). Permission courtesy of Dr Marnix Jansen.
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