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Background. The majority of rectal cancers are discovered in locally advanced forms (UICC stage Il, Ill). Treatment
conisists of preoperative radiochemotherapy, followed by surgery 6-8 weeks later and finally by postoperative chemo-
therapy. The aim of this study was to find out if tumor regression affected long-term survival in patients with localy
advanced rectal cancer, treated with neoadjuvant radiochemotherapy.

Patients and methods. Patients with rectal cancer stage Il or lll, treated between 2006 and 2010, were included
in a refrospective study. Clinical and pathohistologic data were acquired from computer databases and informa-
fion about survival from Cancer Registry. Survival was estimated according to Kaplan-Meier method. Significance of
prognostic factors was evaluated in univariate analysis; comparison was carried out with log-rank test. The multivari-
ate analysis was performed according to the Cox regression model; statistically significant variables from univariate
analysis were included.

Results. Two hundred and two patients met inclusion criteria. Median follow-up was 53.2 months. Stage ypTONO
(pathologic complete response, pCR) was observed in 14.8% of patients. Pathohistologic stage had statistically signifi-
cant impact on survival (p = 0.001). 5-year survival in patients with pCR was>90%. Postoperative T and N status were
also found to be statistically significant (p = 0.011 for ypT and p < 0.001 for ypN). According to multivariate analysis,
fumor response to neoadjuvant therapy was the only independent prognostic factor (p = 0.003).

Conclusions. Pathologic response of tumor to preoperative radiochemotherapy is an important prognostic factor
for prediction of long-term survival of patients with locally advanced rectal cancer.

Key words: rectal cancer; tumor regression; preoperative radiochemotherapy; prognosis

Introduction

Combined chemoradiotherapy (CRT) followed by
total mesorectal excision (TME) is the standard
treatment for patients with locally advanced rec-
tal cancer.! This approach led to significantly en-
hanced tumor control, with local recurrence rates
of <10%.

Preoperative chemotherapy induces changes
in both gross appearance of the surgical specimen
and its pathological features. Pathologic tumor re-
sponse to therapy is an important prognostic factor
for long-term prognosis. Moreover, patients with
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complete pathologic response to neoadjuvant treat-
ment have much better prognosis than patients
with less or no response.? The rate of response is
better in neoadjuvant CRT compared with long
course RT, and possibly absent in short course RT
with immediate surgery. In fact, maximal response
of the radiation occurs only several weeks after its
end.?For that reason surgery has been delayed until
6-12 weeks following neoadjuvant CRT.**> The use
of neoadjuvant CRT leading to tumor shrinkage
increases the likelihood of performing a sphincter
preserving surgery and increases circumferen-
tial and distal margins in surgical specimen with
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reduction of lymphatic and vascular invasion.*®
Chemoradiation induces a tumor downstaging ef-
fect, which potentially improves the feasibility of
a complete resection with benefits in local disease
control. However, the type and remission rate to
neoadjuvant CRT remains considerably variable.
While some patients may not respond, others may
even have progression of disease. Other group of
patients experiences downstaging and 15-25% has
surgical specimens without any viable tumor cells,
a condition referred to as pathologic complete re-
sponse (ypCR).101112

The aim of this study was to find out if tumor
regression affected long-term survival in patients
with localy advanced rectal cancer, treated with
neoadjuvant radiochemotherapy.

Patients and methods

Our retrospective research included patients with
locally advanced rectal cancer (stage II, III), treat-
ed in Clinical Department of Abdominal Surgery,
University Medical Centre Ljubljana between 2006
and 2010. The study was approved by institutional
board, informed consent was obtained from all pa-
tients and all procedures were performed accord-
ing to the guidelines of the Helsinki Declaration.

After analysing available medical documenta-
tion and considering exclusion criteria (stage I or
IV at diagnosis; noninvasive tumors, tumors in
situ, inoperable tumors, nonradical resection (R1,
R2), reoperation because of tumor recurrence), two
hundred and two patients were selected for analy-
sis.

Relevant patients’ data were: age, sex, type of
operation, survival, preoperative stage established
by MRI (cTNM), type of neoadjuvant therapy and
pathohistological findings. The latter allowed for
a classification of the anatomical extent of the dis-
ease according to the 7! ed. of the UICC TNM clas-
sifiation.’® Histopathological regression grade of
the primary tumor after neoadjuvant radiochemo-
therapy, was assessed according to Dworak regres-
sion scale.!*

Survival data were provided by Cancer regis-
try. Kaplan-Meier method was used to analyse
survival. Significance of prognostic factors was
evaluated with univariate analysis and log-rank
test. Statistically sigificant variables from univari-
ate analysis were used in multivariate analysis;
with Cox regression model independent variables
with effect on long-term survival of rectal cancer
patients were pointed out.

All statistical analyses were carried out with
statistical program SPSS 19.0.0 (SPSS Inc, Chicago,
USA). A p value < 0.05 was considered statistically
significant.

Results

Two hundred and two rectal cancer patients were
included in the research. There were 114 (56.4%)
male and 88 (43.6%) female. The median age was
62.5 years (range 33-86). Median follow up was
53.2 months (range 29-88). According to preop-
erative diagnostics (physical examination, labo-
ratory tests, chest radiography, ultrasound of ab-
domen and MRI of pelvis) TNM stage was estab-
lished. Thyrty eight patients (18.5%) had stage 1I
and 164 (81.5%) stage III of the disease. They all
received neoadjuvant treatment: long-course ra-
diotherapy (radiation of totally 50.4-54 Gy) and
most of them additional chemotherapy (5-fluo-
rouracil or capecitabine). Six to eight weeks after
finishing preoperative treatment all patients un-
derwent total mesorectal excision (TME) surgery.
One hundred and fifty-two (75%) patients had low
anterior resection, of which 2 were without creat-
ing anastomosis (Hartmann resection) and 1 was
laparoscopic. Fifty-two (25%) patients underwnet
abdominoperineal excision. One hundred and
sixty-eight (83%) patients received postoperative
5-FU based chemotherapy. The rest 17% of patients
did not receive adjuvant therapy because of post-
operative complications, preexisting comorbidities
or favourable patohistological results.

Pathohistological findings of resected specimens
revealed: 31 patients (15.3%) with complete tumour
response in rectal wall (ypT0). Other results were:
ypT1in 13 patients (6%), ypT2 in 46 (23%), ypT3 in
104 (52%) and ypT4 in 7 patients (4%), respectively.

Lymph nodes in resected specimens: in 133 pa-
tients (66%) no tumor cells were found in them
(ypNO) and in the 69 patients (34%), the lymph
nodes were positive.

After neoadjuvant therapy, TNM stage was
reassessed. thirty patients (14.8%) achieved final
stage 0 (ypTONO), which means complete patho-
logic response to preoperative treatment. Other
tumors responded as follows: pooperative stage I
was achieved in 45 patients (22.3%), stage II in 52
(25.8%), stage III in 63 (31.2%) and stage IV in 12
patients (5.9%).

Analysing closely the group of patients with
complete pathological response (ypTONO), 17 of
them (57%) had preoperatively stage II disease and
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TABLE 1. Results of survival analysis

Median survival

95% confidence

13 (43%) stage III. Preoperative stage T was follow-
ing: ¢T2 in 6 patients (20%), ¢T3 23 (77%) and cT4
1 patient (3%). Lymh nodes were preoperatively
negative in 17 patients (57%) and cN1 was estab-
lished in 13 (43%). In none of the patients with
pathological complete response cN2 was detected
preoperatively, (Table 1, Figure 1).

The results show that patients with complete
pathological response (ypTONO) have excellent
prognosis, as 5-year survival rate exceeds 90%,
(72% in postoperative stage II ad 57% in postop-
erative stage III). Statistically significant are also
differences in survival according to preoperative
T stage (p = 0.011) and preoperative N stage (p <
0.001). If tumor cells are found in resected speci-
mens, it means worse prognosis, as 5-year survival
rate falls from 80 % in ypNO to 65% in ypN1 and
only 30% in ypN2.

According to univariate analysis, statistically
important variables were pooperative stage and
pooperative T and N. We used proportional haz-
ards model or the Cox regression to check, if any
of aforementioned variables, including response to
preoperative therapy (considered as postoperative
downstaging), act as independent prognostic fac-
tors in predicting survival in patients after neoad-
juvant therapy. The results are shown in Table 2.
ypT, ypN and postoperative stage do not act as in-
dependent variables. The only statistically signifi-
cant independent prognostic factor is the response
to neoadjuvant therapy (p < 0.003).

Figure 2 shows differences in survival accord-
ing to response to neoadjuvant therapy in group
of patients with preoperative stage II, compared
to group of patients with preoperative stage III.
Survival is statistically significantly better if pa-
tients respond to neoadjuvant therapy.

[years] interval P (logrank)
Pooperative stage 0 6.6 6.1-7.1
pooperative stage | 6.4 5.8-6.9
Pooperative stage Il 5.5 4.9-6.1 0.001
Pooperative stage I 4.9 4.3-5.6
Pooperative stage IV 3.7 2.8-4.6
ypTO 6.6 6.1-6.7
ypT1 6.0 5.2-6.9
ypT2 6.1 5.5-6.7 0.011
ypT3 538 4.8-5.8
ypT4 3.9 2.0-5.8
ypNO 6.1 5.8-6.5
ypNI1 5.2 4.4-6.0 <0.001
ypN2 3.7 3.0-4.4
Preoperative stage Il 58 5.0-6.6
0.389
Preoperative stage |ll 5.6 5.1-6.0
TABLE 2. Results of multivariate analysis

Hazard ratio 95% confidence interval o]
ypT 1.307 0.847-2.014 0.226
ypN 1.507 0.935-2.428 0.092
Postoperative stage 1.268 0.793-2.027 0.793
Pooggﬂgg'rgﬂv‘;efﬁ;fgy) 2.725 1.4-53 0.003
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FIGURE 1. Survival according to (A) postoperative T (ypT), (B) postoperative N (ypN) and (C) postoperative stage (yS).
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Discussion

Evaluating tumor response to neoadjuvant radio-
chemotherapy only on the basis of downstaging
can be misleading. Tumor can decrease in size sig-
nificantlly (for example from preoperative T3 to
postoperative T2), but there may be no evident tu-
mor regression, which means considerable mass of
tumor cells in macroscopically small tumor. On the
other hand, despite of no downsizing after neoad-
juvant therapy, there may be good regression and
very few or no tumor cells are found in the resected
surgical specimen.!014

Complete pathologic response (pCR), which
means stage ypTONO or in other words no tumor
cells in resected surgical specimen, can be detected
in 7-30% of patients with locally advanced rectal
cancer, treated with neoadjuvant therapy.>”# Our
results are comparable with those studies, as we
detected 14.8% of pCR. Using statistical analysis,
we found out that pCR means excellent prognosis,
as 5-year survival rate turned out to be >90% (p =
0.001). Meta analysis of 12 larger studies worldwide
reports 90.2% 5-year survival rate in pCR patients
(p = 0.0001)%; similar percentage (90% or more) is
mentioned in various other studies**!¢, while oth-
ers failed to prove relation between pCR and better
survival.’® In the literature, strong evidence exists
that patients with pCR have very few local recur-
rences (2-5% in 5 years) and that there are statisti-
cally significant differences, if groups of patients
with pCR are compared to those who failed to re-
spond to preoperative treatment.*!¢ It is important
to state that in some no local recurrences at all were
found in groups of pCR patients.*!” Nevertheless,
regardless of no local recurrences, chance of distant
metastases still exists. Primary tumor can com-
pletely respond to neoadjuvant therapy, but the
problem is distant micrometastatic focuses, which
can stay undetected in the time of primary diag-
nostics. They can respond to neoadjuvant therapy
or not, in the latter case they remain the source of
tumor cells even after successful neoadjuvant treat-
ment at the site of primary tumor.!>8

According to our research, pT, pN and postop-
erative stage all importantly affect survival. Lower
pT, no tumor cells in resected lymph nodes and
lower postoperative stage mean better prognosis (p
=0.011; < 0.001 and 0.001 for pT, pN and postopera-
tive stage, respectivelly). Nevertheless, none of men-
tioned variables proved to be statistically significant
in multivariate analysis. The only prognostic factor,
which acts as independend variable, was response
to neoadjuvant therapy, in other words downstag-
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FIGURE 2. Survival according fo response to neoadjuvant therapy (0: no response,
1: response): (A) group of patients with preoperative stage Il, (B) group of patients

with preoperative stage lIl.

ing (p =0.003). Tumor deposits in local lymph nodes
almost invariably mean worse prognosis.

An interesting finding is that in approximately
17% of patients with ypTO, tumor cells in perirec-
tal lymph nodes can still be found. These patients
act similar as group of patients with no response to
neoadjuvant therapy.**

There remains an open question why achieving
PCR means good prognosis. pCR is achieved in tu-
mors, which themselves have a favourable biologi-
cal profile with lesser susceptibility to local recur-
rences or distant metastases. Various trials tried to
find possible biological markers for pCR 2111

Considering data exist about excellent progno-
sis in patients with pCR but a question about most
appropriate therapy in patients with pCR is still
unanswered. Could neoadjuvant radiochemother-
apy without surgery suffice or might less extensive
operation, for example transanal local excision be
a better option for them?'%? There are many rea-
sons against TME: it is a mutilating procedure with
significant mortality and many long-term conse-
quences (fecal incontinence, urinary and sexual
dysfunction). But on the other hand, without sur-
gery we can not reliably assess pCR as accuracy of
other methods for assesment of tumour response
to preoperative treatment is low.!

Is there any possibility to assess preoperatively,
whether patients responded to treatment com-
pletely and all tumor cells were destroyed? Clinical
complete response (cCR) represents a list of clinical
and endoscopic characteristics: whitening of rectal
wall mucosa, telangiectasias within mucosa, scars
in rectal wall, seen as light stiffness of the wall dur-
ing the insuflation. If an ulceration, palpable node
or stenosis are found during examination, it means
incomplete clinical response.’? Two different terms
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are used: initial ¢cCR, which is assessed immedi-
ately after neoadjuvant therapy, and sustained cCR,
when cCR is mantained for 10 weeks — 12 months
after completing chemoradiotherapy. The problem
of this approach is that we do not know anything
about nodal status. Namely, in lymph nodes resid-
ual tumor cells may still be present.!® Brasilian re-
searchers were the first to introduce so-called »wait-
and-see« approach in selected group of patients.!6*
Those patients were not operated, yet were closely
followed. Follow up consisted of clinical examina-
tion, rigid proctoscopy, biopsies and measurements
of serum CEA levels. In this trial only 99 patients
with sustained cCR were included. 5-year overall
survival was 92.7% and 5-year disease free survival
85%, which is comparable with results in operated
patients. According to the results of exsistent trial
they concluded that »wait-and-see« is safe and suc-
cessfull method, but only in carefully selected pa-
tients with low-rectal carcinoma and good response
to neadjuvant therapy.!61

Dutch research group defined cCR on the basis
of MRI and endoscopy as follows: on MRI no re-
sidual tumor is detected or only fibrosis is present;
there are no suspicious lymh nodes; endoscopi-
cally there can be no residual tumor seen; biopsy
must be negative; if in the beginning tumor is pal-
pable at the digitorectal examination, it should be
undetectable at the same examination after neoad-
juvant therapy. Their testing group numbered 21
patients: oncological outcome was comparable to
the outcome in operated patients, 2-year survival
was 100%, local recurrence was detected in 2%.
Moreover, unoperated patients had significantly
less functional complications. Researchers put
stress on the importance of assessing nodal status
after neoadjuvant therapy when making a decision
whether certain patient is appropriate for »wait-
and-see« approach. They used MRI to assess nodal
status, which was not the case in Brasilian trial.
Consequently, the latter included more patients
with undetected residual tumor cells in lymph
nodes. It might be the reason why oncological out-
come in brasilian trial is worse than in the Dutch
one.? Other trials did not present such good results
of »wait-and-see« approach, in fact they noted sig-
nificantly more local recurrences (23-83%) while
long term survival could be compared to long term
survival in operated patients.

One must point out the limitations of current
researches: many of them are small, retrospec-
tive studies with relative short follow-up, there-
fore more extensive trial should be carried out
in the future. The most appropriate would be a
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prospective randomised clinical trial to compare
»wait-and-see« approach to standard neoadjuvant
radiochemotherapy with total mesorectal excision
of rectal cancer. However, random patient assign-
ment to either of research groups could be ques-
tionable. An American retrospective trial, which
assessed the percentage of patients with preopera-
tively determined cCR that actually achieved pCR,
determined postoperatively. Only a fourth of cCR
patients achieved also pCR, what points out, how
important is careful selection of patients, suitable
for nonoperative treatment.!2?2

Our research allowed us to demonstrate that
patients with good response to preoperative radio-
chemotherapy have better prognosis and less re-
currences or distant metastases. For them, benefits
of neoadjuvant therapy are indisputable. Existent
research should be a basis for further researches,
with which predictive factors of good or poor res-
pose to radiochemotherapy in a population of pa-
tients with locally advanced rectal cancer could be
defined. In a population there are always patients
with poor or no response to neodjuvant therapy.
It is proven that preoperative radiochemotherapy
generally (except for patients with pCR) does not
improve overall survival. It certainly diminishes
possibility of local recurrences, but the main cause
of death in rectal cancer patients are usually distant
metastases, which can not always be prevented by
neoadjuvant therapy.’® Many studies show that
high quality of radical total mesorectal excisions
overweights multimodal treatment. The question
remains whether chemotherapeutics and radiation
are really so vital for rectal cancer patients. The
fact is that with quality radical mesorectal excision
all tumor tissue and lymph nodes are removed.?
TME is mutilating procedure which causes many
functional disabilities, but on the other hand radio-
chemotherapy also has its side effects. One of them
are long-term effects because of nerve and vascular
damage in perirectal area, which means worsening
of anorectal function. It can be much worse after
radiochemotherapy than after TME alone.?*?* In
the future surveys on posttreatment quality of life
is necessary to define most appropriate approach
with best oncological and functional outcome in
patients, who respond to treatment poorly or do
not respond at all.
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