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CHAPTER 7

Molecular staging of large sessile rectal tumors

In this thesis, we sought to apply molecular analysis for a better preoperative evaluation of
large sessile, often villous, rectal tumors that might be added to analyses by standard
histology, endorectal ultrasound, and MRI/CT. Such combinations of analyses should lead
to an optimal treatment strategy for the individual patient and thus a more informed choice
of a sparing transanal endoscopic microsurgery (TEM) or a more radical total mesorectal
excision (TME). Five genomic markers were identified; together, these build a rectal cancer
progression model. These markers were able to discriminate rectal adenomas from rectal
carcinomas. Most importantly, they might be able to identify the aggressiveness of rectal
tumors, which could not be identified by alternative means. We also showed that SNP array
analysis is feasible for small, formalin-fixed, paraffin-embedded (FFPE) biopsies, which is
a prerequisite for a possible future clinical application.

The next step will now be to determine the sensitivity and specificity of the proposed
genomic test. This test should assess numerical aberrations of chromosomes 1q, 8q, 13q,
17p, 18q, and 20q in combination with immunohistochemistry (IHC) for SMAD4 and p53
on at least three preoperative biopsies per tumor. Chromosome 1q is added to address the
possibility of lymph node metastasis. Those analyses should be performed in parallel and
supplementary to standard preoperative procedures involving histology and imaging
techniques.

A possible decision scheme could be envisaged as outlined in Figure 1. In this
scheme, a distinction is made between presumed adenomas and carcinomas. Several
additional research questions are also posed. In the case that imaging does not identify
invasion beyond the muscularis mucosae and standard histology shows villous adenoma
(either low- or high-grade dysplastic), the genomic profile might guide further treatment.
When less than two “malignant’” aberrations (including IHC results) are found, the chance
to find carcinoma (T1 or more) in the final resection specimen is low, and so TEM can be
safely chosen.

However, a tumor with two or more “malignant” aberrations (including IHC) presents
a higher chance of containing a carcinoma focus. The latter profile would still rule out
TME, since imaging did not identify malignancy. A TEM procedure preoperatively
combined with additional therapies (neoadjuvant chemotherapy, radiotherapy, treatment
with small molecules such as receptor tyrosine kinase inhibitors, etc.) should be discussed
in order to prevent local recurrences of TEM-operated T1 carcinomas. In cases of
recurrence after TEM for a carcinoma, immediate salvage therapy by TME seems possible.
A prerequisite is an intensive follow-up every 3-4 months to diagnose local recurrences at
an early stage. However, prior TEM procedures may have adverse effects on a subsequent
TME treatment (1). Also, patients’ satisfaction is impeded by this unexpected
histopathological finding and the need for additional surgery (2).
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When preoperative histology and imaging both indicate a carcinoma, the golden
standard is TME combined with preoperative radiotherapy, although alternatives are
currently under discussion (as discussed later in this chapter). When imaging shows an
adenoma but histology shows an (intramucosal) carcinoma, the tumor is considered to be an
adenoma with high-grade dysplasia (according to current WHO guidelines) and will fall
into the adenoma decision branch.

Considerations for rectal cancer treatment

As mentioned before, TME in combination with preoperative radiotherapy is the golden
standard for carcinomas. The introduction of this method has led to a decline in recurrence
rates for rectal cancer (3). Analyses of T1 and T2 patients of the TME trial showed that
local recurrences are rare in this group, and radiotherapy does not have added value (3).
Also, major surgery with lymphadenectomy implies over-treatment in most early-cancer
patients, as lymph node metastasis percentages are low in T1 tumors. For these reasons,
local resection with TEM is tempting. Local excision is also preferred for patients at high
risk for complications involved in a major surgery. TEM for those patients would imply a
major step in reducing morbidity associated with TME surgery and radiotherapy. However,
recurrence rates after local excision for carcinomas are considerable, ranging from 0-14%
for T1 tumors to 0-50% for T2 tumors (4). The addition of adjuvant chemoradiotherapy to
local excision can diminish these figures (5). The frequency of local recurrence is
significantly higher for patients with incomplete resection margins (6). Lymph node
metastasis is not frequent in these early carcinomas, but percentages ranging from 10% for
T1 cases up to 40% for T2 cases are observed (4).

Lezoche et al. evaluated the use of TEM for T2 and T3 tumors following neoadjuvant
therapy as an alternative to major surgery (7). Local recurrence and survival figures were
comparable to conventional surgery. The advantages of such a treatment are low morbidity
and good quality of life after treatment. However, the authors claim that this approach
should only be applied to selected patients with small lymph node-negative tumors that
respond to neoadjuvant radiochemotherapy. The results of randomized clinical trials should
be evaluated before application of such experimental treatments.

The above mentioned developments in rectal cancer treatment stress the necessity for
accurate staging. In a current study by our group, T1 carcinomas with a local recurrence are
compared with recurrence-free samples to search for applicable invasion markers. For LN
metastasis, additional markers should be found in a large series containing many lymph
node-positive samples. It should be investigated for which T1 tumors, identified after TEM,
a wait and see option could be safely chosen to spare those patients the adverse side effects
of TME surgery. For T1 and T2 carcinomas, identified by preoperative evaluation, TEM
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combined with neoadjuvant therapy might be considered as an alternative to the TME
procedure in the near future.

Improvements in imaging

Endorectal ultrasound (ERUS) seems to be the most suitable method to assess the T stage
accurately in superficial lesions (8, 9). ERUS is especially feasible for superficial rectal
tumors. For more advanced stages, CT or MRI is better in assessing tumor invasion depth.
ERUS also proved able to discriminate rectal adenomas from invasive carcinomas, and T1
from T2 stages. However, ERUS is not feasible in 11-34% of rectal tumors, depending on
the location of the tumor. Another serious problem of ERUS is over-staging, with a recent
manuscript showing 4% over-staging (10). This underlines again the importance of finding
new preoperative parameters for rectal cancer staging.

MRI with ultrasmall superparamagnetic iron oxide (USPIO) might offer a new
diagnosis modality for positive lymph node detection. The first studies of MRI combined
with USPIO have now been performed, but the results need to be confirmed in other studies
(11,12, 13).

Conclusion

Recent advances in rectal tumor treatment have shown the need for accurate staging. This
thesis showed the potential of molecular markers to be used in the staging of early rectal
tumors. Together with new developments in preoperative imaging, the aggressive behavior
of the tumor to be resected might be determined more precisely. Thus, future diagnostics
will involve a combination of standard histopathology, new imaging modalities, and
molecular markers. This will be a step towards “tailor-made” treatments for rectal lesions.
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Figure 1. Possible future scenario for treatment of rectal tumors.
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