
© Journal of Gastrointestinal Oncology. All rights reserved.  J Gastrointest Oncol 2020;11(1):13-22 | http://dx.doi.org/10.21037/jgo.2019.12.04

Introduction

Colorectal cancer in Indian subcontinent occurs at a 
younger age and is associated with higher proportion of 
poorly differentiated and signet ring tumors (1). Higher 
rates of progression during chemoradiation (2) and poorer 
disease free survival (DFS) (compared to older patients) (3) 
are noted in young patients. Tumor regression grade (TRG) 
and pathological complete response (PCR) in patients 

undergoing neoadjuvant chemoradiation (NCRT) for 
locally advanced rectal cancer (LARC) is very well studied 
domain in the west and south-east Asia. TRG and PCR 
are good surrogate markers for prognostic outcomes (4).  
PCR may have a positive impact on survival related 
outcomes (5). Delaying surgery is one of the strategies 
of increasing tumor regression in order to achieve PCR. 
However, in younger patients of Indian subcontinent the 
delay in surgery to achieve more tumor regression has to be 
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balanced with the risk of disease progression. While delay 
may increase down staging due to continued cell kill, it 
also increases tissue fibrosis which can increase the surgical 
difficulty and may ultimately add to morbidity. On the other 
hand, a significant down staging of tumor may lead to less 
extensive surgery, sphincter preservation and in select cases 
avoiding surgery altogether with wait and watch policy. 
These factors have a major impact on quality of life, bowel, 
bladder function and sexual function especially in younger 
patient population.

Aims and objectives 

The aim of this study is to evaluate the impact of delaying 
surgery after NCRT in LARC. The outcomes were 
evaluated in terms of TRG, sphincter preservation, post-
operative morbidity-mortality and survival outcomes. 

Methods

This is a retrospective study based on a prospectively 
maintained database. All patients with LARC who 
underwent NCRT followed by total mesorectal excision 
(TME), between January 2013 and December 2014 
were enrolled in the study. The study was approved by 
Institutional Ethics Committee (1746/IEC-II/10-2016) from 
Tata Memorial Centre, Mumbai, India. Informed consent 
was obtained from all the patients enrolled in the study. The 
data pertaining to patient and treatment details, pathology 
reports, perioperative outcomes and follow up were obtained 
from the database. The initial evaluation included thorough 
history and clinical examination, colonoscopy and biopsy, 
contrast enhanced computerized tomography (CECT) of 
the thorax and abdomen, magnetic resonance imaging (MRI) 
of the pelvis, complete blood work along with CEA levels. 
All the patients were discussed in multi-disciplinary team 
meetings to decide the treatment plan. All T3, T4, node 
positive tumors and tumors with threatened circumferential 
resection margin (CRM) underwent NCRT. The NCRT 
schedule comprised of 50.4 Gy radiation given over a period 
of 5 weeks with oral capecitabine chemotherapy. Disease 
status post NCRT was reassessed with MRI after 6 weeks’ 
gap. Depending on the tumour extent patients underwent 
sphincter preserving or sacrificing surgery. The approach 
of open or minimal access was at the discretion of the 
surgeon. Those who progressed on NCRT were excluded 
and received further chemotherapy. The selected patients 
were subgrouped in to three categories depending on time 

interval between completion of NCRT and surgery, i.e., <8, 
8–12 & >12 weeks. The reason for different time intervals 
between completion of chemoradiation and surgery were 
availability of operating rooms, long waiting lists and 
patient compliance. Most of the patients coming to our 
institution are from lower socioeconomic strata and have to 
travel long distances to get treatment. Hence it is difficult 
to match theatre availability with patients’ logistics, thus 
resulting in variable time intervals. Pathological analysis 
was performed by a dedicated pathologist experienced in 
the field of colorectal cancer. Mansard scoring system was 
used to assess TRG where a score of 1 indicates complete 
regression and a score of 5 indicates no regression. The 
post-operative morbidity was assessed using Clavin Dindo 
scale. Morbidity of grade 3 and above was recorded for 
the first 30 post-operative days. All the patients underwent 
post-operative adjuvant chemotherapy. overall survival (OS) 
was defined as the time period between date of registration 
and date of last follow up or death. DFS was defined as the 
time period between the date of registration and date of 
recurrence.

Statistical analysis

Continuous variables are represented as mean ± standard 
deviation and categorical variables as numbers and 
percentages. Chi square test was used for comparing 
categorical variables. Means were compared using ANOVA. 
Medians were compared using independent samples test. 
Post Hoc test was used depending on the homogeneity of 
the variance. P value of less than 0.05 was considered as 
statistically significant. The Spearman correlation test was 
used to investigate the relationship between continuous 
variables and intervals between NCRT and surgery. OS and 
DFS were calculated using Kaplan-Meier curves. Analysis 
was done using SPSS 20.0.

Results

There were 183 patients enrolled in the cohort. Twenty-two 
patients were excluded (6 patients defaulted, 14 patients had 
disease progression, 2 underwent surgery outside). Hence 
161 patients were available for analysis. Patient and disease 
characters, treatment details are elaborated in Table 1.

Patient and tumor characteristics were comparable across 
three groups except the delay time and final pathological 
nodal status. Time interval between completion of NCRT 
and surgery varied from 4.29 weeks to 81.57 weeks with 
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Table 1 Patients and tumor characteristics, treatment details and recurrences

Parameter Group 1 (<8 weeks) Group 2 (8–12 weeks) Group 3 (>12 weeks) P

Total number 36 69 56

Age 45±13.621 43.46±13.297 44.09±12.986 0.853

Sex, M/F 19/17 47/22 42/14 0.084

Level of tumors, From AV (based on digital rectal 
examination), cm

3.43±2.533 3.93±3.29 2.78±2.373 0.082

Pre-operative T stage (based on MRI), n (%) 0.809

T1 – – –

T2 6 (16.7) 9 (13.0) 5 (8.9)

T3 23 (63.9) 48 (69.6) 35 (62.5)

T4 7 (19.4) 12 (17.4) 16 (28.6)

Pre-operative nodal stage (based on MRI), n (%) 0.114

N1 16 (44.4) 27 (39.1) 19 (33.9)

N2 13 (36.1) 30 (43.5) 18 (32.1)

N3 4 (11.1) 4 (5.8) 3 (5.4)

Nx 3 (8.3) 8 (11.6) 16 (28.6)

Nodal status on pathology, n (%) 0.023

Node negative 3 (8.3) 4 (5.8) 3 (5.4)

Node positive 31 (86.1) 59 (85.5) 38 (67.9)

Data not available 2 (5.6) 6 (8.7) 15 (26.8)

Delay, (week) 7.04±0.915 9.646±0.9619 24.01±14.489 0.000

Route of surgery, n (%) 0.021

Open 31 (86.1) 44 (63.8) 37 (65.1)

Lap 5 (13.9) 24 (34.8) 15 (26.8)

Robotic 0 (0.0) 1 (1.4) 4 (7.1)

Type of surgery, n (%)

AR 17 (47.2) 33 (47.8) 13 (23.2) 0.014

APR 12 (33.3) 23 (33.3) 28 (50.0)

Post exenteration 0 (0.0) 1 (1.4) 2 (3.6)

Total exenteration 0 (0.0) 0 (0.0) 5 (8.9)

ISR 7 (19.4) 10 (14.5) 8 (14.3)

TPC 0 (0.0) 2 (2.9) 0 (0.0)

Sphincter preservation, n (%) 23 (63.9) 45 (65.2) 22 (39.3) 0.003

Blood loss (mL) 701.56±491.45 513.8±430.73 993.70±935.42 0.001

Post-operative complications, n (%) 0.185

Yes 7 (19.4) 22 (31.9) 21 (37.5)

No 29 (80.6) 47 (68.1) 35

Table 1 (continued)
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median of 10 weeks. The median time intervals among the 
three groups were 7.04, 9.646, 24.01 weeks respectively 
and the time differences among groups were significant 
(P=0.000). 

There was no significant difference in tumor levels 
between the three groups (P=0.082). But there was 
considerable heterogeneity amongst the groups, as 
evidenced in Levine’s test for homogeneity (P=0.015).  
Game’s Howell’s test showed a trend towards significant 
difference in tumor levels between 8–12 weeks group and 
>12 weeks group (P=0.065).

The number of patients undergoing open surgery 
was significantly higher in <8 weeks group compared to 
other two groups (86.1% vs. less than 70%). Sphincter 
preservation was significantly less in >12 weeks group 
(50.0% having abdomino perineal resection) compared 
to the other two groups (39.3% vs. more than 60%, 
P=0.003) and this is correlated well with much lower 
level of tumors in >12 weeks group. There was no data 
available on the total operative time. There was no 
qualitative analysis of surgical difficulty based on the 
waiting period. Intraoperative blood loss was significantly 

higher in >12 weeks group compared to 8–12 weeks  
group (P=0.001). The hospital stay and complication rate 
were similar in three groups. Patterns of recurrence were 
also similar. Systemic recurrence was more common than 
local recurrences.

The comparison of pathological characteristics 
including TRG between groups is shown in Table 2. All the 
pathological parameters studies were comparable across the 
three groups.

TRG: 76 patients had TRG of 2 (25.1%) or less (24.1% 
had TRG 1); 135 patients (83.9%) showed partial response; 
18 patents each had stable disease (11.2%). There was 
no significant correlation between delay time and TRG 
(P=0.644). There was no significant difference in TRG 
distribution across the three groups. Median TRG between 
the group was similar (P=0.792). Patients undergoing 
surgery after more than 12 weeks gap had significantly 
higher percentage of positive nodes compared to the other 
2 groups (P=0.023). There was no data available about the 
toxicity of adjuvant chemotherapy and compliance rates.

Median follow up was of 49.5 [4–69] months. Median 
OS and DFS were not reached in the study cohort. The 

Table 1 (continued)

Parameter Group 1 (<8 weeks) Group 2 (8–12 weeks) Group 3 (>12 weeks) P

Pos-operative complications grade wise, n 0.156

1 1 0 0

2 3 10 7

3a 0 5 7

3b 2 7 7

4a 1 0 0

Not applicable 29 47 35

Median hospital stay (days) 10.043±4.82 9.63±3.127 11.22±5.191 0.203

Median follow up time (months) 51.50±19.2 52±18.3 47±16.8 0.231

Recurrence, n (%) 13 (36.1) 18 (26.1) 18 (32.1) 0.332

Site of recurrence, n 0.92

Local 4 5 3

Systemic 7 9 11

Peritoneum 1 2 2

Local systemic 1 2 1

Nodes only 0 0 1

AV, anal verge; AR, anterior resection; APR, abdomino perineal resection; ISR, inter sphincteric resection; TPC, total proctocolectomy.
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Table 2 Pathological characteristics between the groups

Parameter Group 1 (<8 weeks) Group 2 (8–12 weeks) Group 3 (>12 weeks) P

Total number 36 69 56

yN stage, n (%) 0.185

N1 7 (19.4) 17 (24.6) 8 (14.3)

N2 8 (22.2) 9 (13.0) 4 (7.1)

N3 0 (0.0) 0 (0.0) 1 (1.8)

No 21 (58.3) 43 (62.3) 43 (76.8)

Signet ring, n (%) 4 (11.1) 5 (7.2) 9 (16.1) 0.298

Perinodal extension, n (%) 0.225

Positive 9 (25.0) 16 (23.2) 7 (12.5)

Negative 27 (75.0) 53 (76.8) 49 (87.5)

Perineural invasion, n (%)

Positive 4 (11.1) 5 (7.2) 4 (7.1) 0.75

Negative 32 (88.9) 64 (92.8) 52 (92.9)

Lymphovascular invasion, n (%)

Positive 6 (16.7) 5 (7.2) 4 (7.1) 0.227

Negative 30 (83.3) 64 (92.8) 52 (92.9)

Differentiation, n (%) 0.236

Well differentiated 2 (5.6) 1 (1.4) 1 (1.8)

Moderately differentiated 26 (72.2) 44 (63.8) 28 (50.0)

Poorly differentiated 8 (22.2) 21 (30.4) 22 (39.3)

Data missing – 3 (4.3) 5 (8.9)

Median number of nodes harvested 11.805±5.13 11.66±5.234 9.464±5.64 0.42

TRG, n (%) 0.801

1 9 (25.0) 15 (21.7) 14 (25.0)

2 6 (16.7) 19 (27.5) 13 (23.2)

3–5 21 (58.3) 35 (50.7) 29 (51.8)

Mean TRG 1.58 1.51 1.52 0.792

Positive CRM 2 (5.6) 5 (7.2) 1 (1.8) 0.37

Positive DRM 0 (0.0) 0 (0.0) 1 (1.8) 0.389

Tumor category down staging, n (%) 0.557

Yes 18 (50.0) 37 (53.6) 27 (48.2)

No 12 (33.3) 31 (44.9) 15 (26.8)

Data not available 6 (16.7) 1 (1.4) 14 (25.0)

Node category down staging, n (%) 0.817

Yes 16 (44.4) 35 (50.7) 25 (44.6)

No 5 (13.9) 12 (17.4) 6 (10.7)

Data not available 15 (41.7) 22 (31.9) 25 (44.6)

TRG, tumor regression grades; CRM, circumferential resection margin; DRM, distal resection margin.
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projected 3-year OS and DFS were not significantly 
different among the 3 groups (Table 3, Figure 1).

We also analyzed the long-term outcomes in terms of 
TRG and did not find any significant difference among 
different TRGs (Table 4, Figure 2).

Discussion

This study showed that delaying surgery after chemoradiation 
does not improve tumor regression. It also showed that both 
delay in surgery and tumor regression grades do not affect 
the outcomes. This study was retrospective but all three 
groups were fairly comparable. The cohort had a population 

with median age of 44 years which is much younger than 
that reported in literature. The overall median age of patient 
population of 16 well selected studies analyzed in Martin  
et al.’s (5) meta-analysis was 60 years. Mean distance of tumor 
from anal verge in present cohort was 3.34 cm. In the recent 
literature, only the GRECCAR 6 randomized controlled  
trial (6) had mean distance which was less than 4 cm. In this 
aspect this patient cohort is unique.

The time interval between NCRT completion and 
surgery is a continuum unless actively controlled. This is 
one of the important technical glitches that is present in all 
the studies on this subject. Hence in the present analysis we 
compared whether the mean time gap in each group was 
significantly different than the others, so that we can ensure 
the results are meaningful. GRECCAR 06 is the only other 
study which has compared the time intervals of it’s two 
study groups to ascertain that they are different (6).

Due to the continued cell kill induced by radiation, 
tumor down staging increases with time and PCR indicates 
the best outcome of radiation induced down staging. PCR 
has also been shown to improve survival (5,7,8). In a recent 
meta-analysis of prognostic value of tumor regression, 
a significant association with OS benefit was observed in 
patients with PCR (9). Delaying surgery to achieve increased 

Table 3 OS and DFS according to groups

Groups 
Projected 3-year DFS* 

(%)
Projected 3-year OS** 

(%)

<8 weeks 50.4 79.5

8–12 weeks 70.6 83.3

12 weeks 62 76.5

*, P=0.270; **, P=0.849. OS, overall survival; DFS, disease free 
survival. 

Figure 1 DFS (A) and OS (B) comparison between the three groups. DFS, disease free survival; OS, overall survival. 
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PCR/down staging is one of the ways to improve outcomes 
in advanced rectal cancers. Lyon study proved that operating 
at 6-8 weeks showed significantly better PCR (10) and it 
became standard practice worldwide. Delay beyond seven 
weeks showed even higher PCR (11-13). Habr-Gama et al. 
evaluated waiting beyond 12 weeks and found that PCR 
significantly increased with longer wait. However there 
were no statistical differences in overall survival (86% vs. 
81.6%) or DFS rates (56.5% and 58.9%) between patients 
according to time interval (≤12 vs. >12 weeks) (14). The only 
randomized trial with respect to delay beyond 6–8 weeks,  
GRECCAR 6, showed that waiting for 11 weeks did not 

increase PCR rates further (6). Thus, indicating that an 
optimum waiting period lies between 6-11weeks and there 
is sealing effect for tumor response as far as waiting period 
is concerned. There are other studies which have shown 
that additional waiting may not be beneficial in terms 
of PCR (15,16). The varied results of tumor regression 
with delayed surgery can be attributed to several factors. 
Majority of studies analyzing this subject are retrospective 
in nature with small numbers and also have heterogeneous 
patient population. But more than the statistical limitations, 
the varied results are also due to the complex interplay 
between pretreatment parameters and multiple other 
factors beyond delay after NCRT affecting the PCR and 
tumor regression. Non circumferential involvement (17-19), 
low pretreatment CEA (18-21), normalization of CEA after 
NCRT (22) were shown to be good prognostic factors while 
advanced T stage (23) and elevated CEA levels correlated 
with incomplete response (24). One study showed that 
tumors closer to anal verge had bad response to NCRT (24).  
Contradicting this fact Das et al. showed that distance of 
more than 5 cm from anal verge led to poorer response (19).  
Non-smokers, clinically node negative tumors, tumor 

Table 4 Effect of TRG on OS and DFS

TRG 3-year DFS* 3-year OS**

1 73 91

2 71.8 83

3–5 63.8 75.7

*, P=0.264; **, P=0.102. TRG, tumor regression grade; OS, 
overall survival; DFS, disease free survival.

Figure 2 DFS (A) and OS (B) comparisons among different TRG scores. DFS, disease free survival; OS, overall survival; TRG, tumor 
regression grades.
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distance of more than 5 cm, well-differentiated tumor, 
pre-NCRT CEA levels less than of 5 ng/mL and median 
interval to surgery of >8 weeks were independent clinical 
predictors for PCR in rectal cancer patients treated with 
long course of NCRT (25). Literature evidence is conflicting 
upon the influence of histology on tumor down staging. Signet 
ring was seen as a good factor by one study (17) while another 
study showed negative impact of signet ring histology (23) and 
yet another showed no influence of histologic subtype (26). In 
yet another meta-analysis, mucinous adenocarcinoma has been 
shown to have reduced rates of PCR and tumour downstaging 
following NACTRT with poorer overall survival following 
resection (27).

 Down staging is expected to lead to more sphincter 
saving surgeries. However same has not been noted in 
several studies. This could be attributed to higher tumor 
locations in most of these studies (10,11,13). Two Asian 
studies with mean distance from anal verge less than 5 cm  
showed no effect of delay on sphincter preservation (15,16) 
and even GRECCAR 6 trial, with mean distance from 
anal verge close to 3 cm did not show any impact (6). But 
the present study showed significantly higher sphincter 
preservation in two groups where surgery was done less 
than 12 weeks. However, the group of >12 weeks had much 
lower tumors compared to the other 2 groups though it was 
not significant. Being a retrospective study selection bias 
would have pushed very low lying tumors for longer waiting 
periods in the hope of increased down staging. 

Morbidity rates in the present series were comparable 
in all groups but blood loss was more in patients with 
delay more than 11 weeks. This could be an indirect 
indicator of surgical difficulty due to fibrosis. This is 
important considering the fact that more open surgeries 
in significant numbers happened in “less than 8weeks” 
group. But we do not have the data on total operative time 
and qualitative details of surgical difficulty. Morbidity and 
complications were significantly higher in the 12 weeks 
group in GRECCAR6 trial (6) which were due to medical 
complications. A recent meta-analysis has reported no 
difference in complication rates depending on the waiting 
period (28).

 Martin et al.’s meta-analysis showed that PCR led to 
good survival outcomes (5). The maximum gap analyzed 
here was 9 weeks. There were no RCTs in the meta-analysis. 
Compared to non-responders PCR patients had more than 
3-fold OS and DFS advantage. But the results cannot be 
extrapolated to all cases since these results were based on 

non RCT data, without significant low rectal tumors, non-
uniform adjuvant therapy, mostly non-Asian patient cohort, 
and maximum delay of 9 weeks. Factors leading to PCR are 
not evaluated or discussed in this meta-analysis nor were the 
surgical outcomes (5). The more recent meta-analysis did 
not show any survival advantage of delaying surgery beyond 
the classical waiting period of 6–8 weeks in spite of showing 
6% increase in PCR with longer waiting (28). In the present 
study analyzed there was no significant increase in TRG with 
longer waiting periods. Expectedly neither the TRG nor the 
delay period showed any impact on survival. Same results 
with respect to different waiting periods were seen in Lyon 
study after 17 year follow up, though there was significant 
increase in PCR with longer waiting period (4).

This is a study conducted in a tertiary cancer care center 
which handles one of the highest cancer burdens in the 
south east Asia. As a standard of care, all LARCs are treated 
by traditional long course CRT. The different delay times 
between NCRT and surgery occur due to several factors 
including triaging of patients due to long waiting lists, 
patients’ preference and availability of operation rooms. 
This study was conducted to find out if delay was affecting 
the tumor regression and outcomes. Since the patient 
population is much younger with low rectal cancers, a 
better tumor response was expected to influence extent of 
surgery and functional outcomes. The results of the study, 
if significant, were expected to change the hospital policies 
as well; e.g., having a fixed time interval between NACRT 
and surgery and referring patients which cannot be 
accommodated in the specified time period to other centers. 
But the study results showed that in Indian population, 
increasing the waiting period may not increase the tumor 
regression and may increase surgical difficulty. There was 
no impact of tumor regression or increased waiting period 
on the survival outcomes. This is a retrospective study 
with all its inherent drawbacks. The details of the adjuvant 
treatment were not available. But the follow up was 
considerably long thus making these results meaningful at 
least in select patient sub group. 

Conclusions

Delaying surgery beyond 8 weeks after NCRT in LARC 
does not improve the tumor regression. A delay beyond 
12 weeks leads to more blood loss and possibly increases 
surgical difficulty but no change in morbidity or hospital 
stay was noted. Delaying surgery by more than 8 weeks does 
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not impact survival. Further prospective studies with longer 
follow up are needed to throw more light on this issue in 
rectal cancer.
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