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Abstract

AIM: To assess the usefulness of two independent
histopathological classifications of rectal cancer
regression following neo-adjuvant therapy.

METHODS: Forty patients at the initial stage cT3NxM0O
submitted to preoperative radiotherapy (42 Gy during
18 d) and then to radical surgical treatment. The
relationship between “T-downstaging” versus regressive
changes expressed by tumor regression grade (TRG 1-5)
and Nasierowska-Guttmejer classification (NG 1-3) was
studied as well as the relationship between TRG and NG
versus local tumor stage ypT and lymph nodes status,

ypN.

RESULTS: Complete regression (ypTO, TRG 1) was
found in one patient. “T-downstaging” was observed
in 11 (27.5%) patients. There was a weak statistical
significance of the relationship between “T-downstaging”
and TRG staging and NG stage. Patients with ypT1 were
diagnosed as TRG 2-3 while those with ypT3 as TRGS.
No lymph node metastases were found in patients with
TRG 1-2. None of the patients without lymph node
metastases were diagnosed as TRG 5. Patients in the
ypT1 stage were NG 1-2. No lymph node metastases
were found in NG 1. There was a significant correlation
between TRG and NG.

CONCLUSION: Histopathological classifications
may be useful in the monitoring of the effects of
hyperfractionated preoperative radiotherapy in patients

with rectal cancer at the stage of cT3NxMO0. There is
no unequivocal relationship between “T-downstaging”
and TRG and NG. There is some concordance in the
assessment of lymph node status with ypT, TRG and NG.
TRG and NG are of limited value for the risk assessment
of the lymph node involvement.
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INTRODUCTION

Colorectal cancer is the third most common malignancy
diagnosed in the USA". The estimated colorectal cancer
mortality in the USA in 2006 is 55170". The primary
treatment method for rectal cancer is surgery, namely
anterior rectal resection, abdomino-perineal resection
or local excision ., Preoperative radiotherapy and
radiochemotherapy play an increasing role in the treatment
of rectal cancer . The effectiveness of neo-adjuvant
therapy may be assessed and monitored by means of long-
term survival follow up, incidence of local recurrence,
estimation of the percentage of patients with primary
high stage tumor suitable for radical surgery, estimation
of the percentage of patients suitable for sphincter-saving
surgery or by monitoring the tumor stage using visualizing
diagnostic methods"*"”, Transrectal ultrasound (TRUS) is a
useful method for the assessment of the local tumor stage
and the regional lymph node status prior to neo-adjuvant
therapy[3’4’6’16]. Basing on TRUS and histopathological
examination one can define the tumor regression
parameter “T-downstaging”. Lower ypT parameter value
(local tumor stage assessed by the pathologist in surgical
specimen following neo-adjuvant therapy) than uT (local
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tumor stage assessed by surgeon with use of TRUS prior
to neo-adjuvant therapy) is considered an evidence of
tumor regression. The value of ypT parameter equal or
higher than uT indicates lack of tumor regression!"™*'"*,

This parameter may also be applied to the regression
of metastatic regional lymph nodes in rectal cancer,
“N-downstaging”! "%,

Preoperative radiotherapy and radiochemotherapy
evokes a range of morphological changes in the
microscopic picture of rectal cancer including increased
tumor necrosis, cellular and nuclear atypia, endocrine
differentiation of tumor cells, increased stromal fibrosis,
quantitative and qualitative changes of the stromal
inflammatory exudates, formation of mucin pools, surface
ulceration, peritumoral eosinophilic infiltrate, dysplastic
and adenomatous changes (high-grade dysplasia, and low-
grade adenoma component in the intestinal mucosa)®™"*,
Several histopathological classifications of rectal
carcinoma response to neo-adjuvant therapy have been
proposed™ > However, none of these classifications
is used in routine histopathological diagnostics. This
results from the fact that macro- and microscopic changes
within the tumor structure and surrounding tissues are
not a specific response to ionizing radiation but also may
result from the non-specific inflammation, hormonal
therapy and local immune reaction™”. Tumor regression
grade (TRG) is a semi-quantitative parameter desctibing a
relative proportion of residual tumor and stromal fibrosis.
It is regarded a useful parameter for the assessment
of histopathological changes in tumor following neo-
adjuvant therapy! *"*"**"*#**% There are five grades of
cancer response to treatment in TRG staging, ranging
from TRG 1-no residual cancer cells in the intestinal
wall, replaced by fibrous tissue, through TRG 2-presence
of occasional residual cancer cells, scattered in fibrous
sttoma, TRG 3-fibrosis dominating over residual cancer,
TRG 4-residual cancer outgrowing fibrosis, to TRG 5-no
tumor response or regression, no fibrosis with extensive
residual cancer™). Another classification, proposed by
Nasierowska-Guttmejer (NG) distinguishes three degrees
of cancer response to neo-adjuvant therapy depending
on the intensity of the morphological changes. At present
one should assess cancer cell degeneration (no cancer cells,
high, moderate and low-grade degeneration), mucus pools
(present or absent) and necrosis (absent, < 50% cancer
tissue, > 50% cancer tissue). Point scores are designated to
each parameter of tumor response to neo-adjuvant therapy
and then are summarized .

Some authors believe that “T-downstaging” does not
precisely reflect cancer regression following neo-adjuvant
therapy. They state that residual cancer has a form of
rather small foci surrounded by fibrous tissue and they
are localized in all layers of the rectal wall. Such a deep
localization results in diagnosis of high tumor stage despite
a good response to radiotherapy. This phenomenon
justifies the search for the histopathological tumor
regression grading systems! ">\, Rodel ez a/"” suggest
that tumor regression following radiotherapy reflects its
less aggressive potential resulting from the molecular
profile. Particular biological properties of a tumor
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influencing its chemo-radiosensitivity may also prove to
be of long-term prognostic significance, especially in cases
submitted to neo-adjuvant therapy.

TRG classification is probably superior versus
“T-downstaging” in terms of the evaluation of neo-
adjuvant therapeutic effects' . Reports on the relationship
between “T-downstaging” or ypT and TRG are not
numerous, and are with regard to preoperative long-
term radiotherapy and chemoradiotherapy”"****. The
relationship between TRG and the probability of lymph
nodes involvement has been described in detail only in
patients with rectal cancer submitted to long-term radio-
chemotherapy”"!. So far, no results have been published
comparing the NG with other rectal cancer regression
assessment systems following neo-adjuvant therapy.

The aim of the present study is to evaluate if two
independent histopathological classifications based on
semiquantitative assessment of regressive changes may
prove useful for the monitoring of patients with rectal
adenocarcinoma, initial stage cT3NxMO submitted to
preoperative hyperfractionated radiotherapy.

Our particular aim was to assess whether there is
any relationship between: (1) “T-downstaging” and
histopathological staging systems of cancer response
to neo-adjuvant treatment (TRG and NG systems); (2)
“T-downstaging” and local tumor stage and lymph node
status; (3) TRG and NG classification and local tumor
stage and lymph node status; (4) mutual relationships
between TRG and NG systems.

MATERIALS AND METHODS

Patients

The study encompassed patients with rectal adenocarcinoma
submitted to hyperfractionated preoperative radiotherapy,
with perirectal tissue invasion assessed with ultrasound
examination prior to neo-adjuvant treatment (TRUS:
uT3). Patients’ general performance status according to
the Eastern Cooperative Oncology Group classification
ranged from O to 2 points. Patients with distant metastases
found on chest X-ray, and abdominal and pelvis CT
examination were excluded from the study. Also, patients
formetly submitted to radiotherapy due to present disease
or another neoplasm were not included into the study.
None of the patients had a history of inflammatory bowel
disease.

Forty patients wete included into the study. Median
age was 04 (range 45-75) years. Ultrasound examination
protocol has been described previously'®. All patients were
submitted to preoperative hypetfractionated radiotherapy.
A total dose of 42 Gy in 28 fractions during 18 d (twice
a day, 1.8 Gy, 5 d/wk, and with a minimum 6 h interval
between doses) using a three-field isocentric technique-
one posterior and two lateral portals. Photon rays of 20
(10-23) MV were used. The edge of the posterior field was
situated 5 cm below the lower tumor margin. The lateral
margins of the lateral fields extended beyond the pelvic
inlet. The upper edge was at the top of the fifth lumbar
vertebra. The target volume included the tumor and
regional lymph nodes. The standard size of the posterior
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Median age (mean * SD) (yr) 64 (61.75 +10.0)

M:F 11

Lymph node involvement prior to radiotherapy (cN)
cNO 25 62.5%
cN+ 15 37.5%

Tumor stage
ypTO 1 2.5%
ypT1 4 10%
ypT2 6 15%
ypT3 29 72.5%

Lymph node status
ypNO 26 65%
ypN1 8 20%
ypN2 6 15%

Number of lymph node assessed-median 16 (18 £11.5)

(mean + SD)

Number of affected lymph nodes-median 0(2.6+6.9)

(mean * SD)

Tumor histological grade (G)"
Gl 5 12.8%
G2 32 82.1%
G3 2 5.1%

Median tumor diameter' (mean +SD) (mm) 33.5 (33.7 £ 16.1)

'One case ypT0 (2.5%) had not been taken into account.

field was 12 cm X 15 cm and 10 cm X 15 cm for the lateral
fields. Surgery was performed 1-7 d (mean, 5 d) following
radiotherapy. Thirty one (77.5%) anterior resections,
8 (20.0%) abdomino-perineal resections and 1 (2.5%)
Hartmann’s operation, were performed.

Pathological examination

Surgical specimens were submitted to histopathological
examination according to standard protocolm]. Special
attention was paid to definite, probable and potential
prognostic factors'™. The following pathological
parameters were evaluated: local tumor stage (ypT),
regional lymph node status (ypN), tumor grade (G1, G2,
G3), number of metastatic lymph nodes, and parameters
of the tumor response to radiotherapy. The latter included:
cancer cell degeneration (severe, moderate, mild), mucin
pools (absent, present), tumor necrosis (absent, < 50%,
> 50% of the tumor), tumor response to radiotherapy
according to NG (1—3)[5], and TRG (1—5)[291 classification. In
cases with non-homogeneous tumor response pattern to
radiotherapy, the area of the weakest response was taken
into account”™. Routine surgical specimens submitted
for histopathological examination were evaluated
retrospectively. Concerning radiotherapy and surgery, the
nature of the study was observatory and not experimental.

Statistical analysis

A study population was divided into 2 groups upon
the “T-downstaging” tumor regression parameter. A
group with features of cancer regression, ypT' < uT (R
group) and with no regression, ypT = uT (NR group)
were distinguished. The differences between groups in
parameters studied were tested using Pearson’s XZ test,

Feature Group R (m = 11) Group NR (# = 29) P

Median age (range) 70 (55-77) (67.7 £7.2) 61 (45-70) (59.4£9.9) <0.05
(mean * SD) (yr)

Tumor stage <0.000
ypTO 1(9.1%) 0
ypT1 4 (36.4%) 0
ypT2 6 (54.6%) 0
ypT3 0 29 (100.0%)
TRG <0.08
1 1(9.1%) 0
2 2 (18.2%) 13.5%)
3 6 (54.6%) 11 (37.9%)
4 2 (18.2%) 14 (48.3%)
5 0 3 (10.3%)
NG <0.08
1 5 (45.5%) 4 (13.8%)
2 2 (18.2%) 4 (13.8%)
3 4 (36.4%) 21 (72.4%)

Fishet’s exact test, and Mann-Whitney’s U test. Correlation
was assessed with Spearman’s rank correlation. P < 0.05
was considered statistically significant.

RESULTS

Demographic data and staging parameters are presented
in Table 1. Local tumor stage, ypT3 was found in 29
(72.5%) patients. “T-downstaging” was observed in 11
out of 40 (27.5%) patients. Six (15.0%) of them showed
downstaging to ypT2, and 4 (10.0%) to ypT1. In one case,
histopathological examination has shown no evidence
of carcinoma in the intestinal wall (ypTO, TRG 1). Also,
no lymph node involvement was found in this patient
(ypTONO). TRUS examination showed features of lymph
node involvement in 15 (37.5%) patients. In 8 (20%) of
15 patients in whom TRUS examination showed lymph
node involvement, microscopic examination revealed stage
ypNO. In 7 (17.5%) out of 25 patients with no evidence
of lymph node involvement in TRUS examination,
histopathological examination showed presence of
metastases. TRG grades 2, 3 and 4 were diagnosed in 3
(7.5%), 17 (42.5%) and 16 (40.0%) patients, respectively.
No tumor regression (TRG 5) was found in 3 (7.5%)
patients. Features of moderate or severe cancer cell
degeneration were observed in 17 (42.5%) patients. Mucus
lakes were seen in 22 (55.0%) cases. Necrosis was present
in 27 (67.5%) of cases including 1 case with more than
50% of tumor involvement. Stage 1, 2, and 3 of NG
classification was reported in 9 (22.5%), 6 (15.0%), and 25
(62.5%) patients, respectively.

Median age (range) in the group with tumor regression
was higher than those of patients with no evidence of
regression (Table 2). Groups R and NR included 5 (45.5%)
and 15 (51.7%) men (NS), respectively. TRUS examination
petrformed prior to neo-adjuvant therapy revealed lymph
node involvement in groups R and NR in 4 (36.36%)
and 11 (37.93%) patients (NS), respectively. Stage ypNO,
ypN1 and ypN2 was found in 9 (81.8%), 2 (18.2%), and
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TRG1 TRG2 TRG3 TRG4 TRG5 NG 1 NG 2 NG 3

Local tumor stage'” Local tumor stage'”
ypTO 1 - - 3 = ypTO 1 =
ypT1 - 2 2 = = ypT1 3 1
ypT2 = = 4 2 ypT2 1 1 4
ypT3 - 1 11 14 3 ypT3 4 21
Lymph nodes involvement™ Lymph node involvement™
ypNO 1 3 14 8 ypNO 9 5 12
ypN1 - - 1 5 ypN1 - - 8
ypN2 - - 2 B 1 ypN2 - 1 5

1Spearma\n R correlation r = 0.47; °P < 0.005, comparison between different
local tumor stages. *Spearman R correlation r = 0.47; P < 0.005, comparison
between different lymph nodes involvements.

0 patients in group R and 17 (58.6%), 6 (20.7%) and 6
(20.7%) in group NR (NS). A trend (P < 0.12) indicating a
relationship between the number of lymph nodes assessed
and “T-downstaging” was found. Median (range) number
of lymph nodes in group R was 11 (3-35), and 17 (3-41) in
group NR. The number of involved lymph nodes in the
group R (median, range) did not differ from the number of
nodes in group NR, 0 (0-1) and 0 (0-35) (NS), respectively.
Tumor grade G1 was found in 2 (20.0%) patients, G2 in
7 (70.0%), and G3 in 1 (10.0%) patient in the R group,
and in 3 (10.3%), 25 (86.2%), and 1 (3.5%) patients in
the NR group (NS); one (2.5%) case at the ypTO stage
had not been taken into account. Median (range) tumor
diameter in groups R and NR was 26 (10-65) mm and 35
(10-70) mm, respectively (NS). The relationship between
“T-downstaging” and TRG staging as well as the NG
stage was at the borderline of statistical significance. The
relationship between TRG and NG 5. local tumor stage
and lymph node status is shown in Tables 3 and 4. Patients
with ypT1 were diagnosed as TRG 2-3. Patients with
TRGS were classified as ypT3. No lymph node metastases
were found in patients with TRG 1-2 (ypNO). None of the
patients without lymph nodes metastases were diagnosed
as TRG 5. Patients in the ypT1 stage were diagnosed as
NG 1-2. No lymph node metastases were found in NG 1.
There was a relationship between TRG and NG (cortelation
R =0.58, P < 0.01). Patients with TRG 1-2 were classified
as NG 1. Patients with TRG 5 were diagnosed as NG 3.

DISCUSSION

Ultrasound-histopathological tumor regression parameter,
“T-downstaging” represents a simple marker of rectal
cancer radiosensitivity both in patients submitted to short-
. . [11,18,19,44,45] :
term preoperative radiotherapy as well as in
patients with surgery delayed by 1 to 8 wk following irra
diation!'"### NI Renorts have been published
showing the prognostic value of “T-downstaging”

17,28,34]

. . . 48
for overall survival , cancet-specific survival™®,

recurrence-free survival™ | disease-free survival®?, local
recurrence risk™*** and the risk of distant metastases™
Read ¢f a/”" showed that the local staging following

neo-adjuvant therapy enables the risk assessment of
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lSpearman R correlation r = 0.42; °P < 0.01, comparison between different
local tumor stages. *Spearman R correlation r = 0.45; °P < 0.005, comparison
of lymph node involvement.

lymph node metastases. This finding may prove to be
of significance during planning of surgical treatment.
The petcentage of patients with “T-downstaging” in
the group submitted to long-term radiotherapy and
radiochemotherapy ranged from 23/88 (26.0%) to 15/20
(75.0%) 1172024215836 94693L3 - Among patients submitted
to short-term preoperative radiotherapy “T-downstaging”
ranged between 10/28 (35.7%) and 44/104 (43%)""41%,
An alternative way for the assessment of local tumor stage
decrease is comparison of ypT in patients from study
groups and control groups in randomized trials on the
effects of neo-adjuvant therapy”™”. Results of randomized
studies on effects of short-term preoperative radiotherapy
with a dose of 25 Gy on local tumor stage were
discrepant®™. In the presented material, “T-downstaging”
was achieved in 11/40 (27.5%) patients. No correlation
between “T-downstaging” and lymph node involvement,
tumor grade and its diameter were found. In patients
submitted to neo-adjuvant therapy the number of assessed
lymph nodes is usually lower than in patients treated with
surgery only *". In the present study, a tendency towards
statistical significance (P < 0.12) of the correlation
between “T-downstaging” and the number of evaluated
lymph nodes was observed. More lymph nodes were found
in patients with local stage ypT3 (group NR) than in those
with ypT0-2 stage. Joseph ez a/”” showed that in patients
with colon cancer at T1/T2 stage more lymph nodes
must be studied than in patients with T3/T4 in order to
reliably define stage pNO. However, frequently the surgical
approach is completely different in patients with lower
local stage a limited lymph node resection is performed””.,

In the presented study, “downstaging” parameter was
evaluated exclusively in order to show cancer regression
within the rectal wall (“T-downstaging”). This results from
the fact that the sensitivity of ultrasound evaluation of
affected lymph nodes prior to radiotherapy is probably
not sufficient to make a reference point for other, strictly
histopathological tumor regression classifications. The
accuracy of ultrasound examination in the evaluation
of lymph node involvement is 65%-81% and the
accuracy of the local tumor stage assessment is 82% to
93%". Another argument against uN parameter in the
evaluation of rectal cancer regression is that uN is of
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no prognostic significance! """, Some authors studied

“N-downstaging” parameter! "> an0d showed its
prognostic value' . The percentage of patients submitted
to radiochemotherapy or radiotherapy with long time
intervals between neo-adjuvant treatment and surgery, in
which “N-downstaging” was noted, ranged from 13/26
(50.0%) to 38/42 (90.4%0)! 24 "Tumor size decrease,
‘sterilization’ and lymph node atrophy are the classic
effects of radiotherapy™**). Graf ez a/” showed that
short-term preoperative radiotherapy results in decreased
risk of lymph node involvement.

TRG 1 indicates that no cancer cells have been
identified in the rectal wall'™"”**| Some researchers
refer TRG 1 to patients with no cancer cells in
the entire post-surgical specimen®’. The term-
pathological complete response (pCR) of rectal cancer
to preoperative radiotherapy regards the situation in
which histopathological examination does not show
the neoplasm in the rectal wall, lymph nodes and

[25,26,33-38,46,485057611 T'his is in accordance
[62]

mesorectum
with the definition developed by the WHO initiative
A stage of pCR is sometimes identified with ypTONO -
the situation in which there is no evidence of neoplastic
tissue in the rectal wall and in the lymph nodes"™*". Cases
with only a few residual cells or small clusters of cells
detected in histopathological examination of surgical
specimens are by some authors classified as pCR'”. In
the presented study, the authors have assumed that the
term pCR represents the situation in which no cancer
cells were found in the surgical specimen. There is no
absolute concordance between pCR and clinical complete
response (assessed by per rectum digital examination and
in proctoscopy): pCR may regard barely 25.0% of patients
submitted to long-term preoperative chemoradiotherapy
with clinical complete response’®’. A complete response to
radiotherapy in comparison with the presence of residual
cancer tissue is associated with better overall survival
rate™” longer disease-free survival™, and lower risk of
local recurrence™. However, some authors claim that
complete regression is of no prognostic significance””.
Guillem ¢ a/”" did not show any differences in long-term
prognosis among patients with complete cancer regression
in comparison with almost complete response (= 95.0%
regression) to neo-adjuvant therapy.

Demonstrating a complete remission is important
not only because of its prognostic value but also
because of the need of assessment of indications for
the postoperative chemotherapy or radiotherapy, for the
decision about the appropriate method of surgery™*"*>*
PIBEM o1 to compare the effects of different treatment
methods™. Zmora et a/** showed that metastases to
regional lymph nodes and cancer cells in the mesorectal
tissue may be present in patients with complete tumor
regression within the rectal wall (TRG 1, ypT0)"*,
However, neo-adjuvant therapy makes it possible to
reduce the percentage of patients submitted to abdomino-
perineal resection and, in some cases, to perform local
tumor excision!>**"** Randomized study conducted
by Polish researchers on a group of 316 patients treated
with long-term radiochemotherapy or short-term

preopetative radiotherapy did not show differences in
terms of sphincter preservation rate (58% »s 61%, P =
0.57)"". Appropriate selection of the study patients treated
with local excision is a very important issue/******, The
local tumor stage seems to be a reliable predictor of lymph
node regression in these patients"""*. The assessment
of eventual residual cancer, local stage (ypT), surgical
clearance in the resection margins in patients submitted
to local resection may reveal the necessity of immediate
radical resection (performed within 30 d after the primary
surgery) ™ Also, intraoperative frozen section may
prove useful for the assessment of tumor stage and
margins’ status. In cases in which a more advanced stage
(pT2 or pT3) is likely to be found at the time of surgery or
where the surgical clearance could be doubtful, the patient
should be prepared for the possibility of wide excision at
the same operation”.

Another interesting issue is the assessment of cancer
regression following neo-adjuvant therapy with use of
TRG classification on intraoperational microscopic
examination. In particular, this regards patients with an
evident but incomplete regression. One could expect
that the lacking concordance between local tumor
stage ypT and TRG in post-operative histopathological
examination, as mentioned above, apply also to intra-
20359 Considering the fact, that local
excision following neo-adjuvant treatment is a therapeutic
option for carefully selected patients, it could be eventually
considered in patients with an evident but incomplete
tumor regression. These patients are characterized by a
low risk of local recurrence™. In the present study we
have observed 1 case of coincidence of ypT3 and TRG 2.
In the absence of reliable alternative methods, microscopic
examination plays an important role in the evaluation

operation evaluation

of cancer regression following neo-adjuvant treatment.
Digital rectal examination, computerized tomography,
transrectal ultrasound examination and magnetic
resonance are of limited value in terms of assessment
of residual cancer following long-term pre-operative
radio- and radiochemotherapy, especially to demonstrate
pCR“"" However, Gavioli ¢z a/" believe that TRUS is
a very useful tool, when the same experienced operator
performs it before and after neo-adjuvant treatment since
it leads to demonstrate tumor regression in a qualitative
and quantitative way. Moreover, they proposed that TRUS
performed 6-8 wk following irradiation makes it possible
to visualize fibrous changes only, which does not, however,
disqualify this diagnostic method. The extent of fibrosis
indicates the possible depth of residual cancer infiltration-
cancer cells are believed to be present within fibrous areas
only™. The use of magnetic resonance volumetry may also
be useful in quantitative assessment of cancer regression
following neo-adjuvant treatment'". The difficulties in
achieving high level of reliability of visualizing diagnostic
methods result from similar signal intensity (echogenity)
between residual cancer, fibrous tissue, mucus pools
and peritumoral inflammatory infiltration”". The use of
18-fluorodeoxyglucose positron emission tomography
may prove effective in assessment of tumor response to
neo-adjuvant therapy”™. Full thickness local excision still
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remains an experimental treatment method"*.

The significance of pCR following radiotherapy has not
been ultimately confirmed. It is possible that better long-
term survival in patients with pCR results from different
biological properties of the tumor. Also, interesting
reports have been presented, showing that patients
submitted to neo-adjuvant chemotherapy and receiving
statins showed higher a pCR rate!””. The percentage
of patients with complete regression following long-
term radiochemotherapy and radiotherapy ranged from
1/43 (230/0) to 7/20 (35.00/0)[5,17,20»21,23»27,35-37,47-52,57-()1,()7,73].
The percentage of patients presenting complete cancer
regression following short-term radiotherapy ranges
between 0% and 10/191 (5.2%)"*"""**¥ 1n the present
study we have observed 1 case (2.5%) with complete
tumor regression.

The period between the termination of neo-adjuvant
therapy and surgery in long-term radiochemotherapy
and radiotherapy schemes is a few days and a few weeks,
respectively. One may assume that short-term radiotherapy
will result in relatively lesser tumor regression"***”. The
results obtained in large study groups indicate that the
short-term radiotherapy tesults not only in a decrease of
the tumor diameter™*>” but also in decreased number of
affected lymph nodes™. A decrease in tumor diameter is
not, however, equivalent with the decrease in local extent
of tumor. Some authors believe that the period shorter
than 10 d is insufficient to achieve tumor regression
following radiotherapy with a dose of 25 Gy, The
proposition of the role of the time period between neo-
adjuvant treatment and the percentage of pCR has its

[26,63] [24.73]
supporters and opponents” . It was, however, shown
that the period of a few days between the termination of
neo-adjuvant therapy and sutrgery is sufficient enough for
the development of morphological changes within the
tumor and in its gene expression profile**’,

It was demonstrated that there is a relationship
between TRG and overall survival, disease-free survival,
and the risk of local tumor recurrence!®. Other authors
suggest that TRG estimation does not enable long-term
prognosis in patients with rectal cancer”’. There are some
doubts regarding the reliability of this classification due
to its subjective nature”. Interobserver variability of the
TRG system was found to be satisfactory (kappa 0.64) or
mediocre (kappa 0.44). It is higher when a 5-point system
is simplified to 3-point”"™. For the reliability assessment
it is important that significant fibrosis may accompany
neoplastic tissue even when no neo-adjuvant therapy had
been administered™. In the presented study, we have not
shown unequivocal correlation between “T-downstaging”
and TRG. We have found a correlation of TRG and
ypT parameters. The reliability of TRG as a lymph
node predictor is not unequivocal. Veccio e a/*” showed
that lymph node involvement is not observed in 41/45
(91.0%) patients submitted to long-term preoperative
chemoradiotherapy at TRG 1-2 stage. Kim ez a/*"
showed that histopathological assessment of tumor
response to preoperative long-term radiochemotherapy
(performed with use of the method described by Dworak
et al’”, similar to the TRG system) is, along with ypT,
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an independent predictor of lymph node involvement.
In the present study, ypNO stage was observed in all
patients with TRG 1-2. We have not found any definite
relationship between “T-downstaging” and the NG stage.
The results indicate the correlation between TRG and NG.
However, these classifications are based on the evaluation
of different morphological parameters. Rectal Cancer
Regression Grade (RCRG) classification proposed by
Wheeler ¢z i is next to the TRG system and Dworak
et al™ classification, one of the most widely used in studies
documenting rectal cancer regression following neo-
adjuvant therapy. It defines 3 degrees of tumor regression:
1, no cancer nests or microscopic collections of cancer
cells embedded in fibrous stroma; 2, residual neoplasm
seen grossly but with evident fibrosis; 3, carcinoma seen
grossly with discreet or absent fibrosis. According to some
researchers, such distinguishing of neoplastic tissue and
fibrosis is not reliable™. Due to these reservations and
the retrospective nature of the study, this grading system
had not been taken into consideration in the present
study.

At present, there is no uniform, widely accepted
histopathological classification used for the evaluation
of rectal cancer regression following preoperative
radiotherapy. As far as the need for evaluation of residual
cancet raises no objections, its interpretation and clinical
consequences of radiation-induced changes in the rectal
wall and within the tumor are not clear™™*™, Tt is also
unclear to what extent the presence of necrosis one may
assign to its radiotherapeutic effect and to what extent
it is a result of ischemic changes due to local perfusion
disturbance. Fibrosis that accompanies neoplastic tumor
may teflect both natural protective body mechanisms as
well as being a result of chronic inflammation”. Mucin
pools in tissues previously occupied by neoplastic tissue
are qualitatively different from changes described as colitis
cystica profunda, which may develop within the normal
intestinal wall following radiotherapy™. The presence
of mucin pools (induced mucinous carcinoma, colloid
response) should be taken into account in the differential
diagnosis of mucus-secreting adenocarcinoma™ ™. The
prognostic value of other morphological changes observed
within the residual neoplastic tissue (the intensity and
the nature of inflammatory infiltrations accompanying
fibrous tissue and cancer cell clusters, cancer cell nuclear
pleomorphism and hyperchromasia, mucinous cancer
component, low tumor histological grade) and in the
intestinal wall (sutface ulceration, dysplastic changes, low-
grade adenoma component) has not been unequivocally
established” ™. Figures 1, 2, 3, 4, 5 and 6 show examples
of neo-adjuvant therapy induced changes.

The retrospective nature of the presented study and
the relatively small group of study patients impose cateful
interpretation of the presented results. Few reports on
“T-downgrading”, TRG and NG in patients submitted
to short-term radiotherapy according to the regimen
presented make the presented results suitable for further
prospective studies on a larger population.

In conclusion, histopathological classifications based on
the assessment of regressive changes may be useful in the
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Figure 1 Acellular mucin pools in the intestinal wall (HE x 200).

Figure 2 Complete tumor regression following radiotherapy. Inflammatory
infiltrations, mucin pool and focal fibrosis in the stroma (HE x 64).

Figure 4 Degenerated adenocarcinoma cells following radiotherapy (HE x 125).

Figure 5 Dispersed degenerated adenocarcinoma cells following radiotherapy
(HE x 125).

Figure 3 Degeneration and necrosis of tumor cells following radiotherapy
(HE x 250).

monitoring of effects of hyperfractionated preoperative
radiotherapy in patients with rectal cancer at the initial
stage of ¢T3NxMO. There is no unequivocal relationship
between “T-dowstaging” and the tumor regression assessed
with TRG and Nasierowska-Guttmejer classification. Poor
tumor regression was seen more frequently in patients
with no evident “T-downstaging”. No relationships have
been found between “T-downstaging” and lymph node
involvement, tumor histological grade or tumor diameter.
There is a clear but limited concordance in the assessment
of regressive changes with ypT and TRG or NG. TRG

Figure 6 Macrophages and multinucleated (giant) cells close to necrotic tumor
areas (HE x 200).

and NG classifications are probably of limited predictive
value in terms of lymph node involvement. There is a
non-coincidental relationship between the assessment of
radiation-induced regressive changes with use of TRG and
NG classifications.

It is possible that immunohistochemical evaluation
or molecular biology techniques applied to pre-operative
biopsy samples may prove to be of predictive value
in the future® "™ Undoubtedly, histopathological
evaluation of the neoplastic tissue regression following
preoperative radiotherapy is very important and necessary,
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since ultrasound examination here is of limited reliability.
Histopathological evaluation of rectal cancer regression

may also prove to be useful for the evaluation of the
effectiveness of future radio- and radio-chemotherapeutic
treatment methods. It might also enable to isolate the
population of rectal cancer patients in whom the adjuvant
treatment would be especially justified.
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