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Abstract

Background: The rectum is the site of 30% of all colorectal
tumours. When contemplating neoadjuvant alternatives and
surgical treatments, the rectum’s position within the bony
pelvis and its closeness to important tissues offer major
therapeutic difficulties. Colorectal cancer survival times have
improved as a result of advances in primary and adjuvant
treatments. This paper aims to investigate the tumour
regression grade (TRG) in rectal cancer patients, primarily if
the interval of surgery after neoadjuvant chemoradiotherapy
(nCRT) impacts tumour regression grade.

Methodology: The data of this retrospective study was
obtained from Austin and Northern hospitals, Australia.
Patients with biopsy-proven adenocarcinoma in the rectum
who completed neoadjuvant chemotherapy with infusional
5-FU based chemotherapy and long-course radiotherapy or
Short course radiotherapy were included. The R Statistical
Computing Package was used for data analysis. A P-value
of < 0.05 was considered significant.

Results: From the data of 114 patients, Data of 61 patients
was analyzed in which 62.3% (n = 38) were males. 85.24%
(n = 52) were more than 50 years, whereas the participant’s
mean age was 63.39 + 14.21. In terms of complete
pathological response, no significant difference has been
observed in individuals who have undergone surgery within
9 weeks or after 9 weeks (P = 0.459). And those who have
undergone short and long term radiotherapy (p = 0.703). No
significant association was observed in multinomial logistic
regression with tumor regression grade except female
gender, with a p-value of 0.043 for TRG 2.

Conclusion: This study shows that interval to surgery has
had no statistically significant effect on tumor regression
grading for this cohort.

Introduction

Colorectal cancer (CRC) is the 2™ most deadly
tumour globally and is considered the 3™ most
prevalent malignant tumour, and its prevalence is
gradually increasing in emerging countries. A recent
study reported nearly 2 million new CRC cases, with
0.8 million deaths, accounting for over 10% of all new
cancer cases and deaths globally, and it is estimated
that the figure of new cases is will reach 25,000,000 by
2035 [1,2].

Itisthe 3" most prevalent cancer reported in Australia
in 2017, It was reported in 67.3 and 49.4 per 100,000 in
men and women respectively [3]. Obesity and sedentary
lifestyle, tobacco smoking, beef and processed meat
intake, and ionising radiation exposure are related with
an increased risk of colorectal cancer [4].

Studies have reported the improvement in the
survival time of colorectal cancer due to advancements
in primary and adjuvant therapies. The optimum CRC
treatment is to completely remove the tumor and all of
its metastases, which usually necessitates surgery [5].
Regardless of the existence of various screening and
diagnostic approaches aimed at lowering CRCincidence,
around 25% of CRCs are detected at a terminal stage
with metastases, and one-fifth of the remaining cases
may progress to metachronous metastases, posing
challenges for curative surgical control and resulting in
tumour-related deaths [6].
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The standard of care for locally advanced
rectal cancer (stages cT3-4/Nx or cTx/N1-2) is
neoadjuvant chemoradiotherapy (NCRT) followed

by radical total mesorectal excision (TME) with or
without adjuvant chemotherapy [7,8]. Despite the
widespread use of neoadjuvant CRT in the treatment
of rectal cancer patients, the best time for surgery
following neoadjuvant therapy is still unknown and has
been a topic of discussion in rectal cancer treatment
and management [9]. The rationale for extending time
intervals to surgery has been to allow the cumulative
effect of radiotherapy to destroy remaining tumour
cells in the rectum and surrounding tissues.

Neoadjuvant chemoradiotherapy for locally
advanced rectal cancer has been established as the
standard of care worldwide, but controversies have
arisen regarding the interval to surgery after completion
of chemoradiotherapy. Tumour regression grading has
been shown to provide useful prognostic information
on tumour biology, disease-free and overall survival.
However, interval to surgery after completion of
neoadjuvant therapy has not been standardised. Studies
in the literature have demonstrated an increased
complete pathological response when extending the
interval to surgery beyond 8 weeks [10,11], other
studies showing conflicting results [12].

Several randomised control trials have investigated
the effect of interval after nCRT, such as the GRECCAR6
trial, which shows no statistically significant difference
in long-term outcomes from 7-11 weeks interval [12].

The purpose of this study is to see if the interval
between surgeries after nCRT affects tumor regression
grade in rectal cancer patients.

Methodology
Study design

This descriptive retrospective study was performed
on the data collected from 2009-2015.

Setting

Data was collected from Austin and Northern
hospitals, Australia.

Inclusion and exclusion criteria

The inclusion criteria for this study were patients
treated across the Austin and Northern Health Services
that had biopsy-proven adenocarcinoma in the rectum.
Primary outcomes being the tumour regression grade
of the rectal specimen. Data of 114 Patients across the
two health services were assessed with biopsy-proven
rectal adenocarcinoma. Of these 61 patients had locally
advanced rectal cancer and had either short course
radiotherapy or long course chemoradiotherapy in
the neoadjuvant setting. Patients were discussed in a
Multi-disciplinary Meeting with a dedicated Colorectal
Radiologist reporting pre-operative MRI scans to
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determine pre-operative T and N stage, guiding the

decision regarding administration of neoadjuvant
therapy.
Intervention

Patients completed neoadjuvant chemotherapy with
infusional 5-FU based chemotherapy and long-course
radiotherapy being 50 Gy of radiotherapy over 25
fractions. Patients then proceeded to a Total mesolectal
excision of the rectum either with or without sphincter
preservation. Short course radiotherapy involved 25
Gy administered over 5 days with the median interval
to surgery for short course radiotherapy being 7
weeks. A dedicated anatomical pathologist performed
histological examination with tumor regression grading
completed for the majority of specimens with the
modified Ryan grading system.

This is described in Figure 2.

Statistical analysis

For data entry and analysis, the R Statistical
Computing Package was used. Demographic and
Clinical characteristics are measured in frequency and
percentages. Fisher’s Exact Test was used to explore
the association of complete pathological response
(PCR) with time interval i.e. < 9 weeks vs. > 9 weeks,
and Short and the long course of radiography. Logistic
Regression modeling was utilized in this dataset with
tumor regression grade being the primary outcome.
Analysis was performed using the glm (generalised
linear modelling) function in the R statistical computing
package. Modeling included Age, Gender, Location of
Tumour, Operation performed, type of radiotherapy,
and interval to surgery (< 9 weeks vs. > 9 weeks) as
factors.

Ethical approval

The ethical approval was sought through the Austin
Health Human Research Ethics Committee, HREC
reference LNR-17-Austin/142.

Results

The current study data of 114 patients COLLECTED
from the two health services with biopsy-proven rectal
adenocarcinoma was found. Data of 61 patients were
analysed. In the current study 62.3% (n = 38) were
males, 85.24% (n = 52) were 51 year or more. Mean
age of the participant was 63.39 + 14.21 (Minimum = 25
years, Maximum = 88 years) Data of 53 patients were
excluded because 30 patients with early rectal cancer
not undergoing nCRT, 14 patients were palliated, not
undergoing TME, 8 patients had to watch and wait. This
is summarised in the CONSORT diagram Figure 1. Due
to the pacemaker, MRI of 4 patients was not available,
and 2 patient’s MRI was not present on the system
(in the records). TME rectal dissection before 9 weeks
was performed in 23 patients and 36 individuals were
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Figure 1: CONSORT diagram showing study design.
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undergone TME rectal dissection at or after 9 weeks. We

.. Three-point analysed that 65.57% (n = 40/61) of patients completed
Description TRG long course neoadjuvant chemo-radiotherapy, the
remainer undergoing short course radiotherapy. Tumour
Wi viEtle e regressio.n grading V\./a}s completed.for the 91.89% (n=
0 56/61) with the modified Ryan grading system (Figure 2).
cells 14.8% (n = 9/61) patients had complete pathological
) response which is similar to reported figures in the
Single cells or literature [8] (Table 1).
small groups 1 We analyse the difference of complete pathological
of cancer cells response (PCR) among the individuals who have
undergone surgery within 9 weeks (Group A) with the
Residual cancer individuals who have undergone surgery at or after 9
outgrown by p) weeks (Group B). PCR was observed in 9.09% (n = 2) of
fibrosis
Operation
Significant fibrosis APR L 18.0
outgrown 3 AR ! 1.6
Hartmann 2 3.3
by =Ll LapAPR 8 13.1
Figure 2: Modified Ryan grading for tumour regression LapAR 8 13.1
grading [23]. LapULAR 21 34.4
TEMS 3 4.9
Table 1: Characteristics of the participants. ULAR 6 9.8
Variable N % Missing L 16
Gender Pathological T
Male 38 62.3 0 9 14.8
Female 23 37.7 m 4 6.6
Age group T2 16 26.2
Upto 50 9 14.75 T3 27 44.3
51 and Above 52 85.24 T4 3 4.9
Hospital Missing 2 3.3
Austin 39 63.9 Pathological N
Northern 22 36.1 NO 43 705
Location of the tumor N1 12 19.7
Low 35 57.4 N2 4 6.6
Mid 20 328 Missing 2 3.3
Upper 5 8.2 TRG
Invalid 1 1.6 0 9 14.8
Mri staging T before L 21 34.4
Pacemake (NA) 4 6.6 2 15 24.6
T2 12 19.7 3 " 18.0
T 38 623 Missing 5 8.2
Ta 5 8.2 TME rectal dissection
Invalid 5 33 Less Than 9 weeks 23 37.7
MRI staging N after 9 weeks or More Than 9 36 59.0
Missing (NA) 7 15 Local resection 2 3.3
NO 14 230 Radiotherapy
N1 57 443 Long course 40 65.6
N2 13 213 Short course 20 32.8
Missing 1 1.6
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Table 2: Complete pathological response according to the surgical interval.

Complete pathological
response

Interval surgery <9
weeks

Interval to surgery =29
weeks

Chi square, P-value

Fisher’s exact test

Yes 2 (9.09%) 7 (19.44%) X2=1.11, 0.291 P =0.459
No 20 (90.90%) 29 (80.55%)
Total 22 36 58

Table 3: Short and long term radiotherapy response.

Complete pathological
response

Short course
radiotherapy

Long course
radiotherapy

Chi Square, P-value

Fisher’s exact test

Yes 2 7 X2=0.728, 0.695 P =0.703
No 17 32
Total 19 39 58
Table 4: Multivariable logistic regression analysis of factors predicting a complete pathological response.

Variable TRG

0 1 2 3

p-values
Age 0.0950454 0.06771895 0.06252246 0.1706165
Gender 0.13189424 0.15848806 0.04351153 0.8954164
Interval surgery (weeks) 0.26220481 0.36536117 0.25552325 0.8852041
Long course radiotherapy 0.0859002 0.10362699 0.06613691 0.2428285
Short course radiotherapy 0.28750146 0.10306972 0.23955874 0.2360323
Restorative resection 0.09651311 0.06383882 0.12746548 0.2047448
Non-restorative resection 0.16147961 0.1256344 0.07687009 0.2443389

the cases in Group A and 20% (n = 7) in group B. Using
Fisher’s Exact test, we found that the difference is not
significant (P = 0.459) (Table 2).

We found that Complete Pathological Response was
observed in 15.51% (n = 9/58) cases, including 11.11%
(n = 2) cases of short-course radiotherapy and 22.58%
(n =7) cases of long course radiotherapy. Using Fisher’s
Exact test, we found no significant difference in both
groups (p = 0.703) (Table 3).

Multinomial Logistic Regression modelling was
performed on the dataset with the model fitted as
outlined in the analysis. Tumour Regression grading
being the response variable and interval to surgery as
well as other explanatory variables being fitted to this
model are summarised in Table 4.

The only significant variable is gender, with a p-value
of 0.043 for TRG 2. Importantly this model shows that
Interval to Surgery has no significant effect on the
TRG for this dataset. Controlling for other variables
such as Location of Tumour, pre-op T-staging on MRI,
Age, and Gender. This is further illustrated by Figure
3, showing a boxplot of TRG vs. Interval to surgery
with identical distributions of TRG for patients going
to surgery < 9 weeks after completion of Long Course
Chemoradiotherapy and > 9 weeks completion of Long
Course Chemoradiotherapy.

Tiang et al. Int J Surg Res Pract 2022, 9:137

Discussion

This study was performed to observe the effect
of surgical interval on Tumour Regression Grade and
(Complete Pathological Response). In the current
study, we have observed no significant effect of interval
from short course radiotherapy or long course chemo-
radiotherapy on Tumour Regression Grade.

Our study’s finding is in complete agreement with
the three years’ Follow-up Results from the French
Research Group of Rectal Cancer Surgery (GRECCAR), 6
randomized multi-centre trials reported that a prolonged
waiting period following RCT does not influence the
outcomes of rectal cancers [13].

In the current study, we classified patients into 2
groups, Less than 9 weeks vs. 9 or more than 9 weeks.
In the first category, we had patients ranging from 3 to
8 weeks, and in the 2™ category, patients ranged from
9 to 38 weeks. Following the Lyon trial published in
1999, a 6 to 7 week’s interval of waiting following radio
chemotherapy has been the standard of treatment
[14]. In the current study, the proportion of short-
course radiotherapy in this study which is somewhat
historical, 1/3™ of radiation being short course is quite
high but is quite regional and was in favour back 2009-
2015 when this study data was collected. Studies that
were performed earlier reported the same proportion
[15,16).
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Tumor Response Grade vs. Weeks post CRT

TRG

[
> 9 weeks

Interval to Surgery

Figure 3: Boxplot comparison of TRG vs. Interval to surgery.

[
< 9 weeks

According to emerging data, the prevalence of
colorectal cancer in persons under the age of 50 (also
known as “early-onset colorectal cancer”) is increasing
in high-income nations, including Australia [17-19]. Our
study has observed that around 15% of the patients are
below 50, 25 being the youngest.

Furthermore, a 17-year follow-up study has reported
no significant difference in survival rate between short
course radiotherapy and long course chemoradiotherapy
at 5m 10, 15, and 17 years of interval [20].

In contrast to the findings of our study, the Stockholm
trial of radiography regimens for rectal cancer showed
promising results. This trial reported that short-term
radiography after the interval of 4-8 weeks results in the
downgrading of the tumor [11]. A retrospective study
observed that delaying surgery to the 15" or 16" week
after Neoadjuvant chemoradiotherapy reported the
greatest chance of complete pathological response [21].

Different results in studies could be due to the initial
grading of the tumour. In some parts of the world,
patients reach the surgeon at terminal stages, and
chances of reoccurrence increased, and the survival
rate decreased. Moreover, not every patient responds
well to radiotherapy, and treatment-related toxicity
can occur, lowering patients’ overall and health-related
quality of life [22].

Limitations include the smaller sample size,
retrospective nature, and reference to the randomized
control trial with which these results are concurrent.

Tiang et al. Int J Surg Res Pract 2022, 9:137

Moreover, different grading of tumours, wide range of
interval in both groups is also the limitations.

Conclusion

The main conclusion is that we could not demonstrate
significance in a change in tumour grade from interval to
surgery for this population in these two institutions.
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