
Extent of invasion (Core) 
 
The anatomic extent of tumour invasion, based on a combination of macroscopic and microscopic 
assessment of an excision specimen, is the most important prognostic factor in colorectal cancer. pT 
classification indicates the extent of invasion of the primary tumour in the absence of application of 
neoadjuvant therapy. Criteria of the Union for International Cancer Control (UICC) and American 
Joint Committee on Cancer (AJCC) 8th editions1,2 are applied, with the exception that pT in situ is not 
recognised. Rare cases of colorectal neoplasia confined to invasion of the lamina propria 
(intramucosal invasive neoplasia or intramucosal carcinoma) are acknowledged but, given the 
negligible metastatic potential of such neoplasms,3 these should be classified under the same 
category with high grade dysplasia/high grade non-invasive neoplasia.  
 
pT1 indicates tumour extension beyond muscularis mucosae into submucosa, but without 
involvement of muscularis propria. Further consideration of pT1 colorectal carcinoma is provided in 
a separate local excision dataset. 
 
pT2 indicates extension into muscularis propria but not beyond. In the low rectum, the internal 
sphincter represents a continuation of the muscularis propria and invasion of this also constitutes 
pT2. Note that skeletal muscle fibres can cross over from external to internal sphincter and invasion 
of skeletal muscles fibres of the internal sphincter is also classified as pT2. Such complexities of 
sphincter anatomy make accurate assessment of level of invasion in this region challenging. 
 
pT3 indicates tumour spread beyond muscularis propria in continuity with the primary tumour and 
excluding tumour confined to the lumen of veins or lymphatic channels. Distinction from pT2 may be 
difficult if tumour extends to the outer edge of the muscularis propria. If no muscle separates 
tumour cells from mesenteric connective tissue, the tumour should be classified as pT3.4 Invasion 
beyond internal sphincter into the intrasphincteric plane, but not involving the external sphincter, is 
considered pT3. 
 
pT4 encompasses either tumour infiltration of the peritoneal surface (pT4a) or tumour involvement 
of an adjacent organ (pT4b). Peritoneal involvement has been demonstrated by multivariate analysis 
to have a negative impact on prognosis.5,6 Although some small studies have suggested that 
peritoneal involvement was associated with worse outcome than invasion of adjacent organs, data 
from a large cohort of more than 100,000 colon cancer cases indicate that penetration of the visceral 
peritoneum carries a 10-20% better 5-year survival than locally invasive carcinomas for each pN 
category.7 
 
Involvement of the peritoneal surface (pT4a) is defined as tumour breaching the serosa with tumour 
cells visible either on the peritoneal surface, free in the peritoneal cavity or separated from the 
peritoneal surface by inflammatory cells only.8 Should tumour pass close to the serosal surface and 
elicit a mesothelial reaction but no clear invasion, additional sections and/or multiple levels should 
be examined. If tumour does not demonstrate serosal involvement after additional evaluation, it 
should be categorised as pT3. Assessment of this scenario remains prone to interobserver variation.9 
Several studies advocate the application of elastic stains to evaluate peritoneal elastic lamina 
invasion, as a staging or prognostic tool, but others have not found this useful.10-13 Cases with 
perforation through tumour should also be classified as pT4a, even in the absence of microscopic 
documentation of tumour cells on the peritoneal surface. This does not apply to colonic or rectal 
perforation distant from the tumour, for example secondary to distal obstruction. 
 
Note pT4a implies peritoneal involvement through direct continuity with the primary tumour 
whereas peritoneal deposition of tumour discontinuous from the primary tumour is regarded as 



distant metastatic disease (pM1c). It is also important to carefully distinguish involvement of a 
peritoneal surface from involvement of a non-peritonealised surgical resection margin, which is 
recorded separately. The first is a risk factor for intraperitoneal metastatic disease while the latter is 
a risk factor for local recurrence. 
 
Tumour involvement of an adjacent organ (pT4b) may follow peritoneal invasion or represent direct 
extraperitoneal invasion, for example in low rectal tumours. Tumours adherent to other organs must 
be demonstrated microscopically to show invasion into the adjacent organ, rather than 
inflammatory adherence, to be classified as pT4b. Intramural (longitudinal) tumour extension into an 
adjacent part of the intestine does not influence pT classification, for example intramural extension 
of a caecal tumour into the terminal ileum or of a rectal tumour into the anal canal. Tumour 
involvement of greater omentum is considered pT4b if it follows transperitoneal invasion. Rarely, a 
transverse colonic tumour can invade greater omentum directly without breaching the serosa, 
meriting classification as pT3 rather than pT4b. For rectal tumours, invasion of skeletal muscle of the 
external sphincter and/or levator ani is classified as pT4b. 
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