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CHAPTER 10
Pathological Effects of Neoadjuvant Treatment

The increasing use of RT or CRT in rectal cancer has
created new challenges for pathologists, particularly re-
lated to the evaluation of morphological changes and tu-
mor response to preoperative treatment. And it has also
raised a question about the value that these findings
could imply in the prognosis. Neoadjuvant treatment,
mainly long-course regimens, but also short-course regi-
mens with long wait, alters the macro and microscopic
evaluation and the prognostic relevance of some well-re-
cognized pathological characteristics, such as TNM sta-
ging, CRM and lymphatic invasion. The change in the
stage that can go from a mild response to the complete
disappearance of the tumor (pCR) has already been des-
cribed as a favorable consequence of these treatments.
Thus, we speak of tumor regression (reduction in the
amount of neoplastic tissue, regardless of the size of the
mass), downsizing (decrease in tumor size, which does
not mean a change in T factor), downshifting (decrease
in T or N factors, no change in stage), downstaging (de-
crease in stage) and cCR or pCR. Furthermore, it is in-
teresting that these changes appear to have the same or
greater prognostic implication than the initial clinical
staging.

Effects of neoadjuvant treatment on the primary tu-
mor and mesorectal lymph nodes

A common effect is that neoadjuvant therapy often sig-
nificantly reduces the number of retrieved lymph nodes.
'This could lead to underestimation of stage N in the abs-
ence of a rigorous lymph node search. Furthermore, con-
troversy persists over the optimal distal and circumferen-
tial margins.”

One study evaluated the distribution of residual cancer
cells (RCC) within different layers of the rectal wall in
surgical specimens and the value of biopsies of the pri-
mary rectal lesion after CRT.?*® One hundred seventy-
eigth patients were evaluated, 79 of whom had a biopsy of
the primary lesion after CRT, prior to surgery. The dis-
tribution of RTC in the surgical specimen, and sensiti-
vity and specificity of the biopsy for the pathological res-
ponse were analyzed. Of the 120 patients without pCR,
the detection rate of RCC in the mucosa, submucosa, and
muscularis propria was 20, 36.7, and 69.2%, respectively.
The sensitivity and specificity of the biopsies was 12.9
and 94.1%, respectively. This study showed that RCC af-

TABLE 12: TUMOR REGRESSION GRADE

TRG Definition

0 No regression

1 < 25 % tumor mass
2 25-50 % tumor mass
3 > 50 % tumor mass
4 Total regression

TABLE 13: DISEASE-FREE SURVIVAL RATES ACCORDING TO
TRG AND TNM

yp/TRG DFS 5ys DFS 10 ys
TO 86 90
T1 95 95
T2 81 78
T3 65 66
T4 42 40
NO 85 84
N1 65 59
N2 18 28
TRG 4 86 90
TRG 2-3 75 74
TRG 0-1 63 63

ter CRT are mainly found in the deeper layers, which ex-
plains why post-neoadjuvant biopsy is unreliable.

Effects of neoadjuvant treatment on LLNs

A very topical issue in the management of rectal cancer
is the involvement of LLNs, that is, the extra-mesorec-
tal pelvic nodes, located in the iliac chains and the ob-
turator region. Their existence has been clearly demons-
trated, as well as their prognostic value.?®1%¢230.231 There
is also enough literature to support that the existence of
metastatic involvement at this level does not necessarily
imply incurability. And, in the same way, lateral pel-
vic lymphadenectomy (LPL), widely indicated by Japa-
nese surgeons, has been shown to have a positive effect
in patients with locally advanced low tumors.’**%7 Sin-
ce neoadjuvant RT includes the lateral regions in the ra-
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TABLE 14: COMPARATIVE SUMMARY OF THE DIFFERENT TUMOR REGRESSION SCORES

Grade Ryan Mandard AJCC 2010 Rodel Dworak
0 Complete No residual tumor No regression No regression
response
1 Near complete  Absence of Tumor cells or Regression of < Minimal regression (pre-
response residual tumor groups of isolated  25% tumor mass  dominant tumor and fi-
cells brosis)
2 Partial Small tumor in Residual tumor with Regression of 25- Moderate regression
response fibrous tissue desmoplastic re- 50% tumor mass  (predominant fibrosis)
sponse
3 Poor response  Predominant fibro- Minimal evidence Regression of > Near complete regression
sis with a greater of response 50% tumor mass (fibrosis with minimal re-
amount of residu- sidual tumor)
al tumor
4 Predominant tumor Complete Complete regression
over fibrosis regression
5 No changes

diation field, it has been debated whether LPL is neces-

sary or could be replaced by neoadjuvant therapy. With

the evidence published to date, some conclusions can be
drawn in this regard:

* First, neoadjuvant RT is effective in eradicating LLNs
in a significant proportion of patients, but when they
are > 7 mm in diameter on HR-MRI, relapses are fre-
quent. In this sense, a study published in 2019 in JCO
showed that local relapses in the lateral region are
significantly more frequent when LLNs are > 7 mm
(19.5% vs. 4.9%, p = 0.045).1¢

* But it was also observed that after neoadjuvant CRT,
in patients with LLNs > 7 m the number of local re-
lapses in the lateral region decreased from 19.5% to
5.7% when LLP was added (p = 0.042) .

In light of these results, it is recommended to proceed
to LLP regardless of response, when suspicious LLNs >
7 mm in diameter are found at initial staging.

Everything mentioned above explains the extremely
important role that pathologists play in the care of rectal
cancer patients treated with neoadjuvant therapy and that
they are major players in IDT.This implies from the pro-
per handling of the macroscopic specimen, to the precise
microscopic evaluation of prognostic factors.

Neoadjuvant response scores

Different scores were described to quantify the level of tu-
mor response to neoadjuvant treatment. These scores eva-
luate the degree of tumor regression or tumor regression
grade (TRG), according to the level of fibrotic component
and the percentage of viable tumor cells (Table 12).

The correlation of these scores with long-term survival
has also been analyzed and it has been shown that the
greater the response, the longer the survival at both 5 and
10 years®®11 (Table 13).

Table 14 summarizes all the tumor regression scores

described.

These scores can also be used to define behaviors
after surgery, such as the indication for adjuvant
treatment. Although they do not evaluate lymph
node disease, the correlation between the degree of

response of the tumor to neoadjuvant disease and the
response of lymph node disease is a line of research
that could have some implication. Through the use
of these scores adapted to the images, it could even be
possible to define surgical strategies after neoodjuvant
treatment, such as the indication of a local resection.
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