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Pathologic response assessed by Mandard grade is a better
prognostic factor than down staging for disease-free survival
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Abstract
Objective The reduction in tumour stage induced by full
course radiotherapy plus chemotherapy is apparent from
histological changes. The purpose of this study was to
determine the rate of complete pathological response and
to evaluate the prognostic value for disease free survival
(DFS) and disease specific survival (DSS) of the response.
The relation between pretreatment variables (age,
gender, stage, tumour height and [carcinoembryogenic
antigen (CEA)] and postsurgical variables was compared
to the pathological response.
Method A total of 119 patients with stage II or III rectal
cancer underwent surgery 6 weeks after neoadjuvant
treatment. Group A included patients with a complete
or good pathological response (Mandard grade I–II) and
group B patients with a poor response (Mandard grade
III–IV–V).The pretreatment endo-rectal ultrasound scan
stage was compared with histopathology stage of the
resected specimen. DFS and DSS were compared using
the log-rank test.
Results All 119 patients (mean age 67.9 years, 83 males)
underwent resection. The tumour was located in the
upper, middle and lower third of the rectum in 11, 51
and 57 patients. 88 patients had a low anterior resection,

Introduction
Improved results in the treatment of rectal cancer have
been due to the introduction of total mesorectal excision
(TME) and of neoadjuvant treatment [1–3].
Neoadjuvant treatment can be given as short course
radiotherapy, or long course radiotherapy combined with
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28 patients abdomino-perineal resection and three a
Hartmann’s operation. There was no postoperative
death. The circumferential margin (CM) was involved
in 10%. A complete pathological response was observed in
17 (14.2%) patients. Thirty-six (30.2%) patients had a
group A and 83 a group B response. Group A showed
DFS to be significantly higher than group B (log rank:
P = 0.007). The DSS rate was not significantly different
between the two groups (log rank P = 0.113). Downstaging was not related with DFS. No relation was found
between pretreatment variables and response. A good
pathological response was related to a lower rate of
permanent colostomy but not with CM involvement or
the number of lymph nodes.
Conclusion Tumour regression of grades I or II was a
good indicator of DFS in locally advanced rectal cancer,
treated by neoadjuvant chemotherapy and radiotherapy.
Patients with a high regression grade were associated with
a lower incidence of definitive stoma formation. The
regression grade was shown to be a better prognostic
factor than down-staging.
Keywords Rectal cancer, pathological response, preoperative chemoradiotherapy

chemotherapy (CRT). The latter gives better control of
the disease than the former [4,5], being associated with a
reduction in tumour size and stage, not observed with
short course radiotherapy.
The reduction in the tumour stage induced by full
course CRT, apparent histologically has been classified
[6,7]. These changes may be a better guide to prognosis
than the pTNM classification.
The study evaluated the prognostic value of the
histopathological response to neoadjuvant treatment,
using Mandard’s classification. Patients were divided into
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Mandard’s grade I–II (group A) and Mandard’s grade
III–IV–V (group B). Tumoral regression, was also
studied in relation to the circumferential margin (CM)
and the need for a colostomy.

Method
Between January 2001 and December 2006, 128 patients
with locally extensive rectal cancer underwent surgery
after neoadjuvant treatment with CRT. Nine with
metastases were excluded and in one patient the tumour
was not completely removed. There were therefore 119
patients in the study.
Preoperatively patients underwent colonoscopy, an
abdominal CT scan, a chest X-ray and estimation of
tumour markers. Staging was carried out by endo-rectal
ultrasound scan (EUS), which was done in 101 patients.
In 18 patients, magnetic resonance (MRI) was performed. The height of the tumour was established by
flexible endoscopy. Tumours lying at or below 0 and
5 cm were defined as being in the lower third of the
rectum, those between 6 and 10 cm in the middle third
and those between 11 and 15 cm in the upper third.
Neoadjuvant treatment included radiotherapy
(180 cGy ⁄ day) over 5 weeks to a dose of 4500 cGy;
after which, the tumour area was over-printed by a
margin of 2 cm to a total of 5040 cGy. Patients received
concomitant fluoropyridine-based chemotherapy. Surgery was performed at an interval of 6 weeks following
CRT. Patients with a tumour located in the lower or
middle third had a total mesorectal excision. In patients
with a tumour in the upper resection the mesorectum was
removed to a distance of 5 cm beyond the tumour.
Histopathological staging

Histopathological examination of the resected specimen
was performed according to an established protocol. On
arrival in the laboratory, the pathologist inspected it to
assess the quality of the mesorectal resection and the
surface was painted with permanent ink and fixed in
formalin over 24 h. The specimen was then photographed. Transverse sections (4 mm thick) were cut
above, through and below the tumour and stained with
haematoxylin and eosin. Sections were stained with
cytokeratin antibodies to assure a complete pathological
response. Distance between tumour and circumferential
margin was measured in millimetres. If tumour growth
was found within 1 mm of the CM, it was reported to be
involved. Staging was carried out according to the TNM
classification. The evaluation of the tumour response
to neoadjuvant treatment was performed based on
Mandard’s classification (Table 1). Patients were divided
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Table 1 Mandard¢s classification.
Grade I
Grade II
Grade III

Complete regression
Isolated cell nests
More residual cancer cells but fibrosis still
predominates
Residual cancer outgrowing fibrosis
Absence of regressive changes

Grade IV
Grade V

Table 2 Comparison between ultrasound (US) pretreatment
TN stage and pathological TN stage.
Pathological stage
T0,1N0 T2N0 T2N1 T3NO T3N1 T4N0 T4N1
US stage
T2N1(6)
T3N0(56)
T3N1(34)
T4N0(1)
T4N1(4)

1
15
3
1

1
14
5
1

3
3
1

1
18
15

4
10

1

1

3

into two groups, according to the pathological response.
Group A included patients whose response was grade I
and II. Group B included patients with grade III, IV or V
downstaging.
Assessment of response was made with comparison to
the pretreatment T,N determined by EUS (Table 2).
Follow up

During the first 2 years, patients were followed up at 3monthly intervals, and 6 monthly after the third year.
Tumour markers were tested at every visit. A chest X-ray
was performed annually and a colonoscopy in the second
and fifth year. Liver imaging was not requested routinely
when the tumour markers were normal.
Tumour recurrence in the pelvis was considered to be
local failure. The remaining recurrences (including pelvic
bony metastases) were considered disseminated disease.
Local failure was confirmed through compatible radiological imaging, raised marker levels and ⁄ or positron
emission tomography (PET).
Statistical analysis

Ratio comparisons were made using the chi-square test.
The quantitative variables were compared using the
Mann–Whitney test. Disease free survival (DFS), cancer
specific survival and overall survival rates were compared
using the log-rank method SPSS Software System
(version 11.0; SPSS, Chicago, Illinois, USA) for
Windows.
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Age (range)
Gender (M ⁄ F)
Presurgical staging
(T2 ⁄ T3 ⁄ T4)
Tumour height
Upper third
Middle third
Lower third
CEA (mean ng ⁄ ml)

Group A
(n = 36)

Group B
(n = 83)

P-value

67.3 (44–82)
26 ⁄ 10
5 ⁄ 31 ⁄ 0

68.2 (41–87)
57 ⁄ 26
7 ⁄ 70 ⁄ 6

0.645
0.69
0.105

4
19
13
10.6

7
32
44
12.9

0.108
0.741

1.0

0.8

0.6
DFS

There were 119 patients of mean age 67.97 years (range
41–87) [83 males (69.7%)]. The tumour was located in
the upper third of the rectum in 11 (9.2%), the middle in
51 (42.8%) and in the lower third in 57 patients (47.8%).
A low anterior resection was performed in 88 patients, an
abdomino-perineal resection in 28 and a Hartmann’s
operation in three patients. Surgical complications
occurred in 33 (27.7%) patients. There was no postoperative death. The rate of CM involvement was 10% (12
cases). Group A included 17 (14.2%) patients (Mandard
grade 1) and 19 (16.0%) grade 2, giving a total of 36
patients (30.2%) with a good response. Eighty-three
patients had a poor response (group B).
Table 3 shows the pretreatment clinical variables of
groups A and B. No differences were observed in age, sex,
tumour level, rectal wall infiltration or CEA levels.
The mean duration of follow-up was 33.12 (3–73)
months. Recurrence occurred in 20 (16.8%) patients. In
three (2.5%), this was a local relapse and in 16 (13.4%)
distant. One patient developed both a local and distant
recurrence. All the patients who relapsed were in group B
(24%) with none in group A experiencing a relapse. The
DFS rates in group B were 91%, 83.6% and 73.8% at 1, 2
and 3 years of follow-up. Patients in group A showed a
disease free survival rate significantly higher than patients
in group B (log rank: P = 0.007) (Fig. 1). Nine patients
died from the disease (0% vs 10.8%). The disease specific
survival and overall survival rate were not significantly
different between the two groups (log rank P = 0.113
and P = 0.492) (Fig. 2).
Of the 101 patients undergoing preoperative EUS,
downstaging was observed in 61 (Table 2). Recurrence
was observed in eight patients with downstaging and in
six without. There was no relation between DFS and
downstaging. While the Mandard grade of regression was
related to DFS (log rank: P = 0.007) (see above).
Table 4 shows the relation of response to CM
involvement, type of surgery, lymph nodes identification
and patients not receiving postoperative chemotherapy.
Group A showed a nonsignificant lower rate of CM
involvement. The number of lymph nodes identified was
similar in both groups. The number of patients with a
permanent colostomy was higher in group B (31.3%) vs
group A (13.8%) (P = 0.046). There was no difference in
the percentage of patients receiving adjuvant chemotherapy between the groups.

Table 3 Pretreatment clinical variables.
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Figure 1 Comparison of DFS between group A and group B.
Kaplan–Meier Life Table Analysis.
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Discussion
The use of preoperative neoadjuvant CRT, can reduce
tumour bulk. Invasion of the rectal wall decreases and it
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Figure 2 Comparison of DSS between group A and group B.
Kaplan–Meier Life Table Analysis.
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Table 4 Postsurgical variables.

Type of surgery
Permanent colostomy
Anterior resection
No. resected lymph nodes
CM involvement
No adjuvant chemotherapy

Group A
(n = 36)

Group B
(n = 83)

P-value

5 (13.8%)
31
7.83
2* (5.5%)
6 (16.6%)

26 (31.3%)
57
7.89
10 (12%)
16 (19.2%)

0.046
0.955
0.06
0.95

CM, circumferential margin.
*Lymph node within a distance to CM shorter than 1 mm.

can even disappear [8] and the possibility of identifying
nodes in the mesorectum may diminish [9]. Furthermore
the macroscopic evaluation of disease becomes harder,
due to difficulty in differentiating fibrosis from tumour.
These occurrences, combined with the limited ability of
preoperative imaging to stage both the T but, particularly, the N categories, render conventional TNM staging
of limited value as a method to evaluate a tumour
response.
The histological changes resulting from CRT offers
another method of evaluating tumour regression
[6,7,10].
There are several regression grading systems. The
Association of Directors of Anatomic and Surgical
Pathology [11] recommend a score of tumour regression
(TR) proposed by Ryan [9]. In his report, he compared
the prognostic value of Mandard¢s classification with a
more reproducible three-grade score in which TRG 1
grouped the grades 1 and 2 of Mandard, TRG 2 was
equivalent to Mandard grade 3 and TRG 3 to Mandard
grades 4 and 5, confirming the prognostic value of both
systems. In the present study, group A was similar to
Ryan¢s TRG 1.
The percentage of patients with a complete pathological response varied according to the treatment. In
patients receiving radiotherapy and 5-FU based chemotherapy, this was between 4% [12] and 33% [13]. In the
present series, 17 (14.2%) patients had a complete
pathological response (CPR), which is in agreement with
the reports of others [14–17]. In an attempt to improve
the CPR rate, some authors have used new drug regimens
including oxaliplatin or irinotecan together with 5-FU
[18,19].
Despite the differences in the classification of tumour
regression in various studies, tumours with a complete or
almost complete pathological response have a more
favourable prognosis than the rest [14–17,20]. In our
series, no patient in group A with tumour regression
grades I and II developed recurrence, compared with
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24% of group B who did so. There was also a higher DFS
rate in group A (P = 0.007). No correlation was found
between cancer specific survival and pathological response.
This may be due to the short follow-up of our series.
In the subgroup of patients having EUS, the Mandard
tumour regression grade was correlated with DFS, but
down staging assessed by TNM was not. As a consequence, tumour regression is a better prognostic factor
than down staging.
Some authors have been able to correlate presurgical
characteristics including tumour size with the tumour CPR
[21,22], although this was not confirmed by other studies
[17] and other factors such as gender, age, tumour height,
stage or degree of differentiation have not shown any
correlation with CPR [14–16]. In the present study, the
tumour size prior to surgery was not documented. None of
the presurgery variables actually recorded showed any
correlation with the treatment response, thus it is difficult
using this approach to identify the patients who may
benefit from neoadjuvant treatment. Some studies have
identified biological factors which may predict the response
to neoadjuvant treatment [23–25] taken together with
clinical factors such as the prediction of CM threat to
the meso-rectum, it might in future help to decide which
patients could benefit most from neoadjuvant treatment.
Neoadjuvant CRT not only results in a better local
control of disease [2], but also some authors have
associated it with a higher rate of sphincter preserving
surgery [26,27], although others were unable to confirm
this finding [16,17,28]. Whether the decision to perform
an abdomino-perineal resection should be made before
CRT or after based on the treatment response remains
controversial. Thus the end-point of sphincter preservation might become an indication of the effectiveness of
CRT. In this study, group B had a higher percentage (just
significant) of definitive colostomy formation.
The use of preoperative neoadjuvant CRT has also
been associated with CM involvement and the number of
lymph nodes identified in the surgical specimen [29–31].
In the present series, the CM was involved in 5.5% of
patients in group A and 12% of group B, a difference
which was nearly statistically significant (P = 0.06).
Preoperative CRT leads to a reduction in size and
numbers of mesorectal lymph nodes [9]. But in the
present study there was no difference in the number of
nodes in groups A and B.
In conclusion, Mandard tumour regression grades I or
II were found to be a good prognostic factor in locally
advanced rectal cancer, treated by neoadjuvant CRT and
major surgery. These grades appear to be associated with
a lower incidence of permanent stoma formation. Regression grade was shown to be a better prognostic factor
than down staging assessed by TNM staging.
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