DOI: 10.1590/0100-69912016002006

Original Article

Impact of neoadjuvant therapy in downstaging of lower rectal
adenocarcinoma and the role of pelvic magnetic resonance in staging

Impacto da terapia neoadjuvante na diminuicao do estadio no adenocarcinoma de
reto baixo: papel da ressonancia magnética da pelve na determinacao do estadio
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ABSTRACT

Objective: to evaluate the effect of neoadjuvant therapy on the stage (TNM) of patients with rectal adenocarcinoma and validate the
use of MRI as a method of determining locoregional stage. Methods: we conducted a retrospective study of 157 patients with lower
rectum adenocarcinoma, whom we divided into two groups: Group 1, 81 patients (52%) who had undergone surgical treatment ini-
tially, with the purpose to analyze the accuracy of locoregional staging by pelvic magnetic resonance imaging throug the comparison of
radiological findings with pathological ones; Group 2, 76 patients (48%), who had been submitted to neoadjuvant therapy (chemothe-
rapy and radiation) prior to definitive surgical treatment, so as to evaluate its effects on the stage by comparing clinical and radiological
findings with pathology. Results: In group 1, the accuracy of determining tumor depth (T) and lymph node involvement (N) was 91.4%
and 82.7%, respectively. In group 2, neoadjuvant therapy decreased the T stage, N stage and TNM stage in 51.3%, 21% and 48.4%
of cases, respectively. Conclusion: neoadjuvant therapy in patients with rectal adenocarcinoma is effective in decreasing disease stage,
and pelvic magnetic resonance imaging is effective for locoregional staging.
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INTRODUCTION

Surgical resection of rectal cancer is still the only
possibility of cure and is still regarded as the main
form of treatment for many authors'?. The evolu-
tion of the surgical technique, except for the access
routes, reached its peak after finding that the total
mesorectal excision and resection of the circumfer-
ential margin significantly decrease local recurrence?.

In the 90s, it has become consensus that
the treatment of adenocarcinoma of the rectum
stages Il and Il would require, in addition to the
operation, complementary chemotherapy and ra-
diotherapy, after the discovery of their beneficial
effects in reducing disease recurrence and increas-
ing long-term survival rates*. Despite this evolution,
the treatment of rectal cancer remains challenging,
since long-term survival has not evolved consistent-
ly>. Eight large clinical series were published that

analyzed neoadjuvant therapy for rectal cancer.
All these studies demonstrated a superiority of this
therapeutic modality when compared with surgery
performed in an exclusive manner, as well as in re-
lation to the adjuvant therapy?.

Among the benefits of neoadjuvant
radiotherapy and chemotherapy, there are: in-
creased preoperative radiosensitivity of tissues
due to the absence of surgical fibrosis, lower ex-
posure of the small intestine to radiation, lower
systemic toxicity, and decrease in lesions’ size,
which increase resectability and the sphincter
preservation rate®. As disadvantages we have:
the potential deficiency in the accurate determi-
nation of pathologic stage, which may result in
failure of the postoperative planning, the post-
ponement of definitive surgical treatment, and
possible increase in morbidity and operative mor-
tality’. Currently, patients with resectable lower
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rectal cancer in stages Il and Ill should be submit-
ted to neoadjuvant therapy provided they do not
have medical contraindications®.

Thus, the precise determination of the stage
(TNM) is essential for the treatment to be well in-
dicated?. As a general rule, Computerized Tomogra-
phy of the chest and abdomen is the choice for the
detection of metastatic disease (M), and the pelvic
magnetic resonance imaging (MRI) or the transrectal
ultrasonography are better to determine the locore-
gional stage (T and N)°. Conceptually, the ultrasound
exam is superior in the analysis of smaller and more
superficial tumors when compared with MRI, which
has better accuracy in larger tumors that extend be-
yond the circumferential margin'®'".

The objectives of this study were to evalu-
ate the effect of neoadjuvant therapy on the stage
of patients with low rectal adenocarcinoma and to
validate the use of MRI as a method of determining
locoregional stage.

METHODS

We held a retrospective analysis of 157
medical records of patients diagnosed with lower rec-
tal adenocarcinoma during the period from February
2005 to October 2012. This study was approved by
the Ethics in Research Committee of the Irmandade
da Santa Casa de Misericérdia de Sao Paulo, under
number 109,338.

We divided patients into two groups ac-
cording to the initial therapeutic approach: Group 1,
patients initially referred to surgical treatment, on an
elective basis, after preoperative staging; Group 2,
patients who, after having their stage determined,
were referred to neoadjuvant therapy prior to defin-
itive surgical treatment. The operation in these cases
was performed eight weeks after completion of the
neoadjuvant therapy, without further staging by im-
aging methods.

We performed preoperative staging by
physical, proctologic and radiological examination,
CT scan of the chest and upper abdomen to assess
systemic disease (distant metastases) and pelvic MRI
to evaluate locoregional involvement. The final stage

was determined by the pathological examination
of surgical specimens, associated with pre- and in-
traoperative findings. For the stage description, we
adopted the system described by the American Joint
Committee on Cancer'?.

All imaging tests in this series were per-
formed at the Radiology Service of the Irmandade da
Santa Casa de Misericérdia de Sao Paulo, using MRI
machines models Philips Intera 1.0T or Philips Achie-
va 1.5T SE.

Depending on tumor location and intraop-
erative conditions, the performed procedures were
abdominal rectosigmoidectomy or rectal amputation
with total mesorectal excision.

The chemotherapy regimen employed in pa-
tients undergoing neoadjuvant therapy was 5-fluoro-
uracil at a dose of 380 mg/m? and Leucovorin 20 mg/
m? for five consecutive days (D1 to D5) concurrent
with the first and fifth week of radiation therapy. The
body surface area was obtained from the formula:
Weight (kg)®42> x Height (cm)®72> x 71.84 /10.000.

Radiotherapy consisted of 28 sessions in
five weeks and three days of 180cGy per session, to-
tal 5040 cGy.

We excluded from the study patients with
history of colorectal cancer surgery, those operated
in the emergency department or undergoing pallia-
tive surgery, and those who abandoned treatment.

We analyzed the variables gender, age at
diagnosis, depth of tumor invasion in the rectal wall
(T), lymph node involvement (N), presence of metas-
tases (M), preoperative and final stages (TNM).

For the statistical analysis of the results we
applied the Wilcoxon and McNemar tests to veri-
fy possible differences between variables T, N, M
and the stage of both groups. We did not compare
Groups 1 and 2. We used a spreadsheet software
for data organization and the IBM SPSS (Statistical
Package for Social Sciences), version 21.0, to obtain
the results.

RESULTS

Of the 157 patients, 81 (52%) correspond
to Group 1, in which the surgery was performed first,
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and 76 (48%) to Group 2, in which the neoadjuvant
therapy was performed before the operation.

The average age of Group 1 patients was
58.27 years = 13.15, while in Group 2 it was 59.96
years = 11.81.

In Group 1, 33 (41%) individuals were
women, with a mean age of 58.63 years + 13.44,
and 48 men were (59%), mean age 58.02 years +
13.09.

As for Group 2 patients, 37 (49%) were
women, with a mean age of 59.56 years + 12.62,
and 39 men (51%), mean age of 60.33 years + 11.15

Group 1 Results

The analysis of radiological and patholog-
ical correlation of the T variable detected no statis-
tically significant variation, with accuracy of 91%
(Figure 1).

The analysis of radiological and patholog-
ical correlation of the N variable detected no statis-
tically significant variation, with accuracy of 83%
(Figure 2).

The variable M remained constant, both
pre and postoperatively. The correlation between
clinical stage and the final stage showed agreement
in 84% of cases. In 11% of cases, the stage was
initially underestimated, and in 4%, overestimated.
There was one case in which the lesion was not de-
tected (Figure 3).

m Overstaging m Understaging n Accuracy

1% 8%

p=0.206

Figure 1: Radiological and pathological correlation of changes in va-
riable T in the 81 Group 1 patients. Source: ISCMSR 2013.

M Overstaging B Understaging o Accuracy

5%

12%

p=0.164

Figure 2: Radiological and pathological correlation of changes in
variable N in the 81 Group 1 patients. Source: ISCMSP
2013.

Group 2 Results

The analysis of the effect of neoadjuvant
therapy on the variable T showed that there was re-
gression in 51% of cases, and the pathological re-
sponse (TO) occurred in 17% of cases (Table 1).

The analysis of the effect of neoadjuvant
therapy on the variable N showed regression in 21%
of cases (Table 2).

The analysis of the effect of neoadjuvant
therapy on the variable M demonstrated that there
was an increase in the occurrence of distant metas-
tases of around 7%, with no statistical significance.

The analysis of the effect of neoadjuvant
therapy on stage displayed a regression of 48.5%

M Overstaging W Understaging

M Unidentified lesion

o Agreement

4% 1%

1%

p=0.146

Figure 3: Correlation between clinical and final stages in the 81 Group
1 patients. Source: ISCMSFE 2013.
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Table 1: Variable T: comparison between radiological determination and histopathology in Group 2.

Group cT 0 ] ygT 3 7 Total Sig. (p)
1 1 0 0 1 0 2
1.3% 0% 0% 1.3% 0% 2.6%
, 2 1 4 6 0 13
2.6% 13%  53%  7.9% 0% 17.1%
. 8 1 13 21 1 44
Neoadjuvancy 3 105%  13%  171%  276%  13%  57.9% <00
. 2 0 1 10 4 17
2.6% 0% 13%  132%  53%  22.4%
ol 13 2 18 38 5 76
171%  26%  23.7% 5% 66%  100%

Source: ISCMSP 2013. Teste dos Postos Sinalizados de Wilcoxon.

and a 20% increase. We observed a complete patho-
logical response rate of 14.5%, which corresponds
to 11 cases (Table 3). The exclusion of stages | and IV
shows that stage regression occurs in 56% of cases,
with complete pathological response in 16%.

DISCUSSION

The first large prospective randomized study
that demonstrated the effectiveness of neoadjuvant
chemotherapy and radiotherapy came from Germany
in 2004. It randomized 823 patients to receive chemo-
therapy and radiation preoperatively (421 cases) and
postoperatively (402 cases). The authors found that
the incidence of local recurrence at five years was 6%
versus 13%, respectively. There was no significant in-
crease in survival in five years between the groups'.

Although the optimal regimen of neoadju-
vant treatment is not yet well defined, there is no doubt
of its effectiveness, especially in the control of local re-

currence, and hence the increase in disease-free inter-
val 2. There is a polarization between the European and
US institutions. In European publications, preference is
mainly for short cycles of neoadjuvant radiotherapy, be-
cause they have lower morbidity. In American studies,
similar to what was done in this study, preference is
given to cycles with longer duration, arguing that the
reduction of tumor size is more efficient.

The intent of this study was to analyze, in a
stratified manner, the effects of neoadjuvant therapy
on the stage (TNM) and on their individual variables
in Group 2 patients. These variables were determined
in two specific moments: preoperatively, with the aid
of pelvic MRI (for the determination of locoregional
stage — T and N) and chest and abdomen CT scan (for
detecting distant metastases — M); and in the postop-
erative period, through histopathology data.

One might question maintaining the M
variable in this study, since neoadjuvant therapy has
essentially locoregional effects. However, its analysis

Table 2: Variable N: comparison between radiological determination and histopathology in Group 2.

Group cN 0 yﬁN 5 Total Sig. (p)
0 42 2 5 49
55.3% 2.6% 6.6% 64.5%
1 11 7 1 19
o) (o) (o) 0,
Neoadjuvancy 14'25 o 9'23 % ! ?; o ZZ/O 0,036
2 2.6% 3.9% 3.9% 10.5%
Total 55 12 9 76
72.4% 15.8% 11.8% 100%

Source: ISCMSR 2013.Teste de McNemar.
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Table 3. Comparison between clinical and final stages in Group 2.

Pathological stage

Group Clinical stage 0 I m B m m e N Total  Sig. (p)
| 1 3 5 0 1 0 0 0 10
13% 39% 66% 0% 13% 0% 0% 0% 13.2%
IA 6 8 10 1 0 1 2 2 30
79% 105% 13.2% 13% 0% 1.3% 2.6% 2.6% 39.5%
B 2 1 3 1 0 0 0 1 8
26% 13% 39% 13% 0% 0% 0% 13% 10.5%
e 0 2 1 0 1 0 0 0 4
Neoadjuvancy 0% 26% 13% 0% 1.3% 0% 0% 0% 53% 0012
e 1 4 3 0 1 5 0 1 15
13% 53% 39% 0% 1.3% 66% 0% 1.3% 19.7%
e 1 0 0 1 0 2 2 1 7
1.30% 0% 0% 13% 0% 26% 26% 13% 92%
" 0 0 0 0 0 0 0 2 2
0% 0% 0% 0% 0% 0% 0% 26% 26%
Total 11 18 22 3 3 8 4 7 76
145% 23.7% 289% 3.9% 3.9% 10.5% 5.3% 9.2% 100%

Source: ISCMSR 2013. Teste dos Postos Sinalizados de Wilcoxon.

is mainly for the correct determination of the stage,
which depends critically on the three variables (T, N
and M). Furthermore, despite its systemic effects are
still scarcely mentioned, some authors demonstrated
that neoadjuvant chemotherapy may start the early
systemic treatment of metastases, and be used as a
marker of tumor response, which may enhance sub-
sequent treatment'.

Group 1 corresponds to a period in which
neoadjuvant therapy was not yet established in the
service. From the end of 2007 on, patients who
presented in clinical stage Il or Il (T3 NO MO or
T1,2,3 N1,2 MO0) have been submitted to neoadju-
vant therapy.

The reason for analyzing Group 1 patients,
of different treatment, was primarily to assess the
quality in determining the clinical stage in our ser-
vice, as it was the same throughout the sample of
this series, both in Groups 1 and 2. Thus, the bias
of overstaging or understaging, that MRI may po-
tentially present, was eliminated. In Group 1, there
was a significant correlation between the clinical and
pathological stages, which occurred in 91% of cases
for the variable T and 83% for the variable N.

For many authors, pelvic MRI is considered
the most suitable technique for determining locore-

gional stage, due to its high sensitivity and specificity
in the analysis of structures adjacent to the rectum,
including the mesorretal fascia'. Likewise, it is the
only available technique for the proper assessment
of the circumferential margin (CRM), currently con-
sidered one of the most important prognostic factors
of local recurrence. In a recent American publication,
the authors concluded that CRM < Tmm is an inde-
pendent risk factor for local recurrence, equivalent
to surgical safety margin; CRM<2mm, on its turn, is
associated with the occurrence of distant metasta-
ses, regardless of tumor depth (T) and lymph node
involvement (N)'®.

According to Mortensen et al.’’, the MRI
accuracy in determining tumor depth varies with the
level of rectum wall involvement, as follows: T1 le-
sions — 75%; T2 — 54%; T3 — 87%; and T4 — 86%.
As for lymph node involvement, MRI's accuracy is up
to 85%"™.

A meta-analysis published in 1997, involv-
ing 26 publications with 1,976 patients, found that
endorectal ultrasound has an accuracy of 88% in
stage determination’. Among the disadvantages re-
lated to ultrasound, we can mention that is an op-
erator-dependent examination; It has low sensitivity
in distinguishing inflammatory thickening from trans-
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mural tumor extension itself; bulky and stenotic le-
sions are technically difficult to assess; its application
in patients undergoing neoadjuvant therapy is still
being determined, but the initial data are favorable
to pelvic MRP°.

MRI is indeed an excellent method for as-
sessing tumor invasion in the rectal wall, but the
same can not be said with respect to lymph node
involvement, since the literature data are not so
encouraging. It has increasingly been given impor-
tance to the morphological characteristics of peri-
rectal lymph nodes, such as their heterogeneity and
jagged edges, which are more predictive than their
dimensions'®. We should point out that 18% of
lymph node metastases occur in lymph nodes small-
er than 5mm?°.

This topic becomes even more import-
ant regaring the new stage determination after the
neoadjuvant therapy. The literature reveals that the
current diagnostic methods, such as positron emis-
sion tomography?° and high-resolution MRI?', are still
inconsistent in the evaluation of residual, clinically
undetectable disease. In this series, we did not have
a new stage determination because we believe that
the ideal cancer treatment should be based on the
initially set clinical stage, so that there would be no
change in surgical planning. Nevertheless, we found
14.5% of complete pathological response, which
makes us think about new treatment perspectives.
Another very relevant aspect is the great complexity
of performing MRI in the service where the study was
conducted, due to high demand and high cost.

There is a lot of controversy in the literature
regarding the ideal time interval to perform the oper-
ation. Those defending shorter time intervals suggest
that the operative difficulties are smaller due to lower
incidence of adhesions and fibrosis arising from the
pelvic radiation, allowing the realization of a more
radical procedure; they also argue that the risk of dis-
ease dissemination would be lower. Those defend-
ing longer time intervals believe that the incidence of
complete pathological response is higher. Tulchinsky
et al.?? found complete pathological response rates
of 35% in patients operated after seven weeks, com-
pared with 17% in those operated before this pe-

riod. In our sample, the time interval between the
completion of neoadjuvant therapy and surgery was
eight weeks, and the complete pathological response
rate was similar to the study of Rodel et al.?3, which
reached 17%. However, stage regression in our study
was 48.5%, an index similar to the one published by
Kuriy et al.?*, of 40%.

This relatively below average index, with
regards to the complete pathological response we
obtained in our study, can be attributed to some ex-
isting naming discrepancies in the literature to de-
scribe the tumor behavior to neoadjuvant therapy.
It is clear that often used terms, such as “downstag-
ing”, "downsizing”, “tumor regression”, may be
wrongly employed. Isolated alterations in variables T,
N or M may not necessarily be interpreted as stage
reduction. Stage regression shall be determined
by the combined analysis of variables (TNM)?. WE
should note that, by definition, the concept of com-
plete pathological response should be translated as
TONOMO, ie no identification of tumor in the surgical
specimen. The concept of complete clinical response,
on its turn, is the absence of clinically detectable re-
sidual disease after neoadjuvant treatment®.

We observed that neoadjuvant therapy re-
gressed T stage in 51% of cases, and for variable N
this index amounted to 21%. Despite this difference,
both were significant from a statistical point of view.
The relatively low response of N in relation to T is the
one responsible for the great discussion generated
around the therapeutic modality of expectant man-
agement in the face of complete clinical response?®?’.

There is no doubt that neoadjuvant ther-
apy brings concrete benefits for patients with rec-
tal adenocarcinoma, such as increased incidence of
operations with sphincter preservation?®, although
many questions are still far from being answered.
Among them, how to identify non-responders? De-
spite the lack of statistical significance in our series,
we found stage progression in 20% of cases. The
importance of early identification of patients who
will not respond to this treatment modality would
probably prevent disease progression, since the time
relapsed between the end of therapy and surgery is
not negligible.
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With the evolution of diagnostic imaging
methods and advances in molecular biology, new neo-
adjuvant therapy protocols will emerge in the near future
to guide more individualized treatment modes, reduc-
ing adverse effects and not delaying surgical treatment,
which is undoubtedly still the only curative therapy.

In conclusion, in patients with rectal
adenocarcinoma neoadjuvant therapy and mag-
netic resonance imaging of the pelvis are both
effective, the former in stage reduction, and the
latter as a method of determining locoregional
stage.

RESUMDO

Objetivo. avaliar o efeito da terapia neoadjuvante, nos pacientes portadores de adenocarcinoma de reto, sobre o estadio (TNM) e val-
idar o emprego da ressondncia magnética como método de determinagédo do estadio locorregional. Métodos: estudo retrospectivo de
157 pacientes com diagnéstico de adenocarcinoma de reto baixo, que foram divididos em dois grupos: Grupo 1, 81 pacientes (52%),
submetidos ao tratamento cirdrgico de principio, cuja finalidade foi analisar a acuracia da determinagdo do estadio locorregional pela
ressonancia magnética da pelve, através da comparagao entre os achados radiolégicos e os achados anatomopatolégicos; Grupo
2, 76 pacientes (48%), encaminhados a terapia neoadjuvante (quimioterapia e radioterapia), antes do tratamento cirtrgico definitivo,
com o intuito de avaliar seus efeitos sobre o estadio, através da comparagao dos achados clinico-radiolégicos com os anatomopa-
tologicos. Resultados: no grupo 1, a acuracia da determinacéo da profundidade da les&o (T) e do comprometimento linfonodal (N),
foram de 91,4% e 82,7%, respectivamente. No grupo 2, a terapia neoadjuvante diminuiu o estadio T, estadio N e o estadio TNM em
51,3%, 21% e 48,4% dos casos, respectivamente. Conclusao: a terapia neoadjuvante nos pacientes com adenocarcinoma de reto é
efetiva na diminuigédo do estadio e a ressonéncia magnética da pelve é eficaz na determinagdo do estadio locorregional.

Descritores.: Adenocarcinoma. Neoplasias Retais. Terapia Neoadjuvante. Imagem por Ressonancia Magnética. Estadiamento de Neoplasias.
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