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Evaluation of response to neoadjuvant treatment, by nuclear
magnetic resonance, as a predictor of oncologic results and survival
of patients with rectal cancer
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ABSTRACT: Introduction: Neoadjuvant chemoradiation promotes tumor size reduction and staging before the surgery, reducing the
risk of involving the circumferential resection margin and local recurrence. For patients who have been submitted to the neoadjuvant
therapy, the usefulness of a second nuclear magnetic resonance (MRI) after chemoradiation has not been clearly explained. Objective:
Assess the degree of tumor regression and downstaging after chemoradiation using MRI, compared with the pathology, and its corre-
lation with surgical outcomes and patient prognosis. Methods: This study investigated 13 patients. Their mean age was 52.3 years and
69.23% were male. Results: The agreement in T and N staging was 30.76%, between the second MRI and pathology, overestimated in
55.55% of the remaining. T staging agreement was 53.84% and N staging agreement, 61.53%. The circumferential resection margin
was free of cancer in 100%. The survival rate was 92%, with 75% disease-free in a mean follow-up of 1-2 years. Conclusion: A second
MRI after chemoradiation can evaluate the degree of tumor regression, but with low compliance in relation to pathology, with ten-
dency to overstaging. More studies are required to confirm these initial observations.
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INTRODUCTION

Rectal cancer corresponds to 30 to 50% of all
colorectal tumors. Its prognosis is influenced by sev-
eral factors, such as lateral extension of tumor, lymph
node involvement and presence of distant metastases.
The rate of local recurrence, after isolated surgical
treatment, ranges from 3 to 32%, with the presence of
tumor less than 1 mm from the circumferential resec-

tion margin (CRM) an important prognostic indicator
of local recurrence, distant metastases and worsened
survival'2. Neoadjuvant chemoradiation (NACR) pro-
motes tumor size reduction and staging before the sur-
gery, reducing the risk of involving the CRM and lo-
cal recurrence’. This procedure is indicated for tumors
T3, T4 and/or with lymph node involvement*. Mag-
netic Resonance Imaging (MRI) can assess staging,
involvement of radial circumference margin and the
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extramural venous invasion with high accuracy, iden-
tifying factors of difficult prognosis!®. For patients
with rectal cancer submitted to neoadjuvant therapy,
the usefulness of a second MRI after chemoradiation
to assess the response to the treatment, and performed
just before the surgical procedure, has not been clear-
ly explained. The potential benefits that have been re-
ported are: accurate identification of tumor regression
for an adequate CRM, after a standard surgery with
total mesorectal excision, and warn for possible points
requiring more careful dissection or wider resection.
In addition, some studies relate the response to the
NACR to the prognosis. Few studies have assessed
the predictive value of MRI after NACR as a predic-
tor of oncologic results and survival of patients with
rectal cancer.

This study has the purpose of assessing the de-
gree of tumor regression and downstaging obtained
after chemoradiation through MRI, comparing it to
the anatomopathological (AP) study and its correla-
tion with the patients’ surgical results and prognosis.

METHODS

This is a prospective observational study that
included patients treated between August 2008 and
December 2010. These patients were submitted to
preoperative staging by thorax, abdomen and carci-
noembryonic antigen (CEA) tomography, as well as
a clinical evaluation. Locoregional staging was per-
formed through pelvic MRI. The patients classified
to MRI as T3/T4 and/or with affected lymph nodes
were submitted to chemoradiation (radiotherapy
of 4500 to 5040 cGy for 5 weeks, associated with
chemoradiation with the combination of 5-fluorou-
racil 350 mg/m?day and folinic acid 20 mg/m?/day
for 5 days in weeks 1 and 5). The surgery was per-
formed eight weeks after the neoadjuvant therapy,
using the technique of total mesorectal excision. One
week before the surgery, one more pelvic MRI was
performed to assess the degree of tumor regression.
Later, the preoperative MRI results were compared
to the AP study of the surgical specimen. Then, the
predictive value of MRI was evaluated in relation
to the response to the neoadjuvant therapy, as well
as the relation between the response to neoadjuvant
therapy and the prognosis of these patients.
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T and N staging used in the study followed the
UICC (Union for International Cancer Control) classi-
fication. The degree of tumor regression was assessed
following the modified Dworak classification, which is
Degree 0: no regression, similar aspect to the original
tumor; Degree 1: dominating tumor mass with small
areas of fibrosis/mucin; Degree 2: predominance of
fibrotic or mucin alterations and visible intermediate
sign; Degree 3: dense fibrosis, with no obvious resid-
ual tumor; and Degree 4: no evidence of tumor (com-
plete response).

This study was approved by the Research Eth-
ics Committee of the Hospital Felicio Rocho, under
CAAE (Certificado de Apresentagdo para Apreciagdo
Etica) protocol 0008.0.240.000-11.

RESULTS

This study analyzed 13 patients. Table 1 shows
the patients’ characteristics. Nine patients (69.23%)
were male. Their mean age was 52.3 years old. All pa-
tients were submitted to the surgery of low anastomo-
sis of colon with total mesorectal excision performed
by the same surgeon. One patient presented hepatic
metastases at the diagnosis, which was later resected.

All patients presented free circumferential resec-
tion margins.

The AP study showed compliance in relation to T
staging of 53.84% (7/13) estimated in the post-neoad-
juvant therapy MRI, with tendency to overstaging of
83.33% (5/6) in the others. Regarding the lymph node
status, the AP study agreed with the post-NACR MRI
in 61.53% (8/13). When assessing associated T and N
staging, the compliance was 30.76% (4/13); also with
tendency to overstaging of 55.55% (5/9) in the other
patients (Table 2).

In the follow-up period of the 13 patients, one
patient died due to postoperative complications
(staged patient, T3NO at the first examination, with
tumor regression estimated as Degree 2 by MRI, re-
mained T3NO after the NACR and the AP study in-
dicated T2NO), one patient had local recurrence and
distant metastases one year and eight months after
the surgery (a T3N2 patient, with tumor regression
estimated as Degree 3, but with T3NO staging after
the NACR and the AP study indicating T3NO) and
died six months after the recurrence; two resected he-
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patic metastases (one patient with metastases at the
diagnosis, T3N2, with tumor regression estimated as
Degree 3, T3NO at the second MRI and the AP study
indicating TxN1; and another T3N2 patient, of tu-
mor regression classified as Degree 1, who remained
T3N2 at the post-NACR MRI and the AP study show-
ing T2N2). The nine other patients (69.23%) have
had the disease under control so far, without recur-
rence and/or metastases.

Regarding the two patients that presented local
and/or distant recurrence, 1 (50%) showed tumor re-
gression at the second MRI. And only one out of the
nine patients showing tumor regression with reduction
at staging presented recurrence (Table 3).

DISCUSSION
MRI with emphasis on the rectum can classify

rectal tumors according to prognostic factors and as-
sess T and N staging with 85-90% accuracy®®. For this

which is an important prognostic factor of local recur-
rence and survival'>.

This study shows initial observations indicating
that the post-neoadjuvant therapy MRI could not es-
timate the reduction at the post-neoadjuvant therapy
staging, showing compliance in relation to the AP

Table 2. Compliance index of the anatomopathological
analysis in relation to the condition indicated in post-
neoadjuvant therapy MRI.

POST-NACR Confirmation

STAGING "\ /bt () S %
T 13 7 53.84

N 13 8 61.53

™ 13 4 30.76

AP: anatomopathological study, MRI: magnetic resonance
imaging; NACR: neoadjuvant chemoradiation.

Table 3. Evaluation of recurrence in relation to tumor
regression.

reason, it enables a better surgical planning, show- Recurrence
ing the points of high vulnerability during mesorectal Yes No
dissection to the surgeon and leading to a lower rate Tumor . Yes 1 8
of involvement of circumferential resection margins, Regression No 1 1
Table 1. Clinical characteristics of patients.
. PRE- POST- DWORAK Time to Clinical
Patient NACR MRI NACR MRI r AP CRM surgery status
1 AFS T2N2 T2NO 2 T2NO Free 1-2 YEARS No recurrence
2 AGF T4bN2 T4bN1 3 T4NO Free 1-2 YEARS No recurrence
3  BNT T3aN0 T2NO 2 T2NO Free 1-2 YEARS No recurrence
4 DT T3bNO TONO 4 TON1 Free 1-2 YEARS No recurrence
5 DPC T3dN1 T3dNO 1 T3N2 Free >2YEARS No recurrence
6 KAS T2NO T2NO 1 TIN1 Free >2YEARS No recurrence
7 MLD  T3NO T3NO 2 TINO Free 1-2 YEARS Death — surgical
complications
8 OAS T3N2 T3N2 1 T2N2 Free 1-2YEARS  Resected hepatic Mtx
9 ORM T3bNO TONO 2 T2NO Free <1 YEAR No recurrence
10 PFM T3aNO TINO 3 TINO Free 1-2YEARS No recurrence
11 SH T3bN2 T3NO 3 TONI Free <I YEAR Resected hepatic
metastases
12 TIJLJ T3aNoO T3aNO 2 TONO Free 1-2 YEARS No recurrence
13 VF T3eN2 T3eNO 3 T3NO Free >2YEARS Recurrence + Lungand

bone metastases — death

AP: anatomopathological study; CRM: circumferential resection margin; Mtx: metastases; MRI: magnetic resonance imaging;

NACR: neoadjuvant chemoradiation.
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study of 30.76%. The other patients presented tenden-
cy to overstaging. According to Barbaro et al., MRI
sensitivity and specificity are approximately 80%, with
tendency to overtsaging®. When MRI shows staging
higher than the AP results, it does not affect the onco-
logic surgical quality, as the surgeon tends to consider
a wider resection margin, for a free CRM. If, after the
resection, the actual staging is lower than the value
estimated in MRI, the non-involvement of margins is
kept. This overstaging tendency occurs especially due
to the difficult differentiation of initial T2 to T3, and
the radiologist tends to classify as overstaging. In ad-
dition, post-neoadjuvant therapy fibrosis makes this
differentiation between tumor and cicraticial tissue
more difficult, which favors overstaging. When try-
ing to avoid an undertreated patient, in an oncologic
perspective, overstaging occurs in case of any doubt,
leading to a more aggressive treatment, with higher
morbidity, but oncologically adequate. In neoadjuvant
NACR, precise staging to assess the response to treat-
ment is very important, as it can guide through sur-
gical approach optimization, such as sphincter pres-
ervation in low tumors, less aggressive resection of
initially advanced tumors or intraoperative radiation
therapy, according to the tumor response®’.

NACR results in reduced number and size of
both benign and malign mesorectal lymph nodes.
Dow Mu-Koh et al.? report that NACR is useful in the
assessment of lymph node response to neoadjuvant
treatment, with 88% accuracy, but it is uncertain in
terms of how much this response can be translated into
survival®8, The compliance found in lymph node sta-
tus after NACR was 61.53%. In the evaluation of me-
sorectal lymph nodes, the utilization of morphological
criteria (outline irregularity and sign heterogeneity)
offers improved accuracy than the size to distinguish
malign from non-malign lymphatic ganglia.

Three patients (23.07%) presented complete
pathological response, without evidence of tumor tis-
sue in the specimen, only fibrosis and inflammatory
alterations. Only 1 (33,33%) of them presented post-
NACR MRI suggesting complete remission. In an-
other case, MRI indicated complete remission, but the
AP study showed neoplastic tissue. In the evaluation
of complete pathological response, MRI presented the
positive predictive value of 50.0% and the negative
predictive value of 83.3%.
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Pre-NACR MRI influenced the proper surgi-
cal planning, especially in larger tumors, resulting in
100% free CRM, which improves the prognosis, since
a compromised CRM leads to local recurrence rate
of 83.0%°.

Regarding the prognosis, two deaths occurred.
One patient died of postoperative complications and
one patient after the disease recurrence. Survival in
this mean follow-up period of 1 to 2 years was 91.7%
and 75.0% are free from the disease. These are initial
observations and require longer follow-up periods for
a better survival evaluation.

The patients with worse response, who pre-
sented local recurrence or distant metastases, were
those with tumors in advanced stage. At pre-NACR
MRI, all patients were staged as T3N2, configuring
a worsened prognosis, regardless of the response to
NACR when evaluated through MRI or the AP study.
The first, with tumor recurrence and distant metas-
tases diagnosed after 20 months, was T3N2, with
tumor regression classified as Degree 3, but with
T3NO staging after NACR and the AP study indi-
cated T3NO, and died six months after the salvage
surgery due to recurrence. The second, with hepatic
metastasis diagnosed when the clinical condition ap-
peared, was T3N2, with regression classified as De-
gree 3, post-NACR MRI indicating T3NO and the AP
study indicating TxN1, is now well, after metastasis
resection, receiving clinical and oncologic follow-up
care for seven months. The third, was T3N2, with re-
gression Degree 1, post-NACR MRI still indicating
T3N2 and the AP study showing T2N2, was submit-
ted to hepatic metastasis resection and is receiving
follow-up care. These patients, even after the lesion
size reduction, with tumor regression after NACR,
still showed advanced staging at the second MRI (all
were T3 and one was N2). The AP study of two pa-
tients showed lymph node involvement despite the
tumor regression and one showed no tumor regres-
sion at the degree of wall invasion, only tumor size
reduction (leading to patient’s death). The AP study
confirmed T staging with poor response indicated at
MRI in all these three patients.

It is important to point out that 7 (77.78%) out
of total 9 patients that now have no locoregional or
distant metastases presented good response as indi-
cated at MRI, characterized by tumor regression of
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Degrees 2, 3 and 4. Even a patient who was T4N2, CONCLUSION

presenting good response at NACR and whose MRI

indicated Degree 3 regression, with the AP study Our results indicate that the second MRI after the
showing T4NO, has the disease now under control, neoadjuvant therapy can show tumor regressions, if any,
in 2-year follow-up. Although the second MRI tends but it is of little use in the determination of downstaging,
to overstage the lesion, these patients who were good when compared to the AP study, tending to overstaging.
responders, according to the radiologic criteria, and Patients with tumors in advanced phases, lymph node
later confirmed by the AP study, or the patients who involvement and poor response as evaluated through
presented better pathological response, are those MRI, tend to show worsened prognosis. Further studies
without disease recurrence. are required to confirm these first observations.

RESUMO: Introducio: A radioquimioterapia neoadjuvante promove reducio do tamanho e do estadiamento dos tumores do reto
antes da cirurgia, reduzindo o risco de acometimento de margem de resseccio circunferencial e da recorréncia local. Para pacientes
que se submeteram a neoadjuvancia, a realizacio de uma segunda ressonincia magnética (RNM) apos a radioquimioterapia, para
avaliacio do resultado do tratamento, pode trazer dados relevantes para a programacao cirurgica e previsao do prognostico, porém
sua utilizaciio ainda é controversa. Objetivo: Avaliar a capacidade da RNM prever o grau de regressiao tumoral e o downstaging ob-
tidos e a correlacdo entre o grau de regressiao tumoral com o prognostico dos pacientes. Métodos: Foram incluidos 13 pacientes até o
momento; desses 69,23% eram do sexo masculino e a idade média foi de 52,3 anos. Resultados: O anatomopatoldgico (AP) mostrou
conformidade em relacio ao estadiamento T e N estimado pela RNM poés-neoadjuvancia de 30,76%; nos demais pacientes, houve
tendéncia ao superestadiamento em 55,55%. No estadiamento T houve concordéncia de 53,84% e quanto ao status linfonodal, concor-
déncia 61,53%. A margem de ressecc¢io circunferencial foi livre de neoplasia em 100%. A sobrevida foi de 92%, com 75% de sobrevida
livre de doenca num seguimento médio de 1-2 anos. Conclusido: Uma segunda ressonéncia apés neoadjuvancia pode avaliar se houve
regressdo tumoral, porém com baixa conformidade em relacio ao anatomopatologico, com tendéncia ao superestadiamento. Mais
estudos sdo necessarios para corroborar essas impressoes iniciais.

Palavras-chave: imagem por ressonancia magnética; cancer de reto; terapia neoadjuvante.
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