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Down-staging following neoadjuvant 
chemo-radiotherapy for locally advanced rectal 
cancer: Does timing of surgery really matter?

INTRODUCTION

Neoadjuvant chemoradiation (NACTRT) has been widely 
used in the treatment of  patients with locally advanced 
(LA) rectal cancer owing to its ability to reduce local 
recurrence rates[1-4] as well as influence survival (in some 
early randomized controlled trials).[1,2] NACTRT results in 
tumor down-staging and regression, facilitating resection 

in those with threatened circumferential resection margin 
(CRM) as well as allows for the performance of  sphincter 
sparing surgery (SSS).[4,5]

However, in recent times, the focus has shifted toward 
determining the opportune time to offer surgery following 
completion of  NACTRT (tumor regression score [TRS]).[6-8] 
Radiation therapy has been shown to have an ongoing 
effect on tumor necrosis for weeks beyond completion of  
NACTRT.[8] This correlates clinically with increased tumor 
as well as nodal down-staging and increased pathological 
complete response (pCR) rates associated with TRS of  
more than 6-7 weeks.[9-12] Besides, the trend toward reduced 
complication rates was noted by Jeong et al.[11] Interestingly, 
this has not uniformly translated to clinically relevant 
end-points of  increased rates of  SSS, nor the survival.[9,10] 
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A B S T R A C T

Background: Neoadjuvant chemoradiotherapy (NACTRT) improves local recurrence 
rate in locally advanced (LA) rectal cancer with no survival benefit. Pathological 
complete response (pCR) post-NACTRT is associated with improved outcome. Debate 
is ongoing as to when would be the opportune time to operate. Aim: To determine 
if greater down-staging can be achieved by a longer time interval from NACTRT to 
surgery (tumor regression score [TRS]) and whether this would impact sphincter saving 
surgery rates and early relapse rates. Materials and Methods: A retrospective analysis 
of a prospectively maintained database of patients with LA rectal adenocarcinoma 
treated from January 2012 to August 2013 was carried out. One hundred and ten 
patients who completed NACTRT (50 Gy/25 fractions with capecitabine 825 mg/m2 
twice daily) followed by surgical resection were included. For response evaluation 
patients were divided into two groups, Group 1 (TRS ≤60 days, n = 42) and 2 (TRS 
>60 days, n = 68). Tumor down-staging, pCR rate, tumor regression grade (TRG) 
post-NACTRT and relapse rates were correlated with TRS. Results: Of 110 patients 
(median age: 49 years (21-73), 71% males; 18 (16.5%) with signet ring histology) 
96% patients underwent an R0 resection. Post-NACTRT, CR was attained in 5 (4.5%), 
partial response in 98 (89%) and stable disease in 7 (6.4%) patients. Median time 
from completion of NACTRT to surgery was 64.5 days (6–474). Median lymph nodes 
harvested were 10 (1–50). Overall, 22 (20%) patients achieved pCR. 26 (62%) patients 
in Group 1 compared to 36 (53%) in Group 2 underwent sphincter sparing surgery 
(SSS) (P = 0.357). Six patients (14%) in Group 1 and 16 (24%) in Group 2 achieved 
pCR (P = 0.24). Median TRG in both groups was three. Conclusion: Timing of surgery 
following NACTRT for LA rectal cancer does not influence pathological response, ability 
to perform SSS or disease-free survival. There is no incremental benefit of delaying the 
surgery though this needs to be confirmed in a prospective randomized trial.
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Thus, to this day, it is unclear if  prolonging TRS to more 
than 8 weeks would be of  any clinical benefit.[6]

The aim of  the current study was thus to compare the 
benefits, if  any, of  increasing TRS to more than 8 weeks 
(60 days) versus <8 weeks (60 days) in terms of  tumor 
down-staging/regression, pCR rates, tumor regression 
grade (TRG) and rates of  SSS.

MATERIALS AND METHODS

An analysis of  patients with LA rectal cancer from a 
prospectively maintained database of  all colorectal cancer 
patients treated surgically at the tertiary cancer center 
from January 2012 to August 2013 was performed. The 
objectives were to determine if  greater down-staging can 
be achieved by a longer time interval from NACTRT to 
surgery (TRS) and whether this would impact SSS rates 
and early relapse rates.

Rectal cancer was defined as a cancer arising or 
lower margin extending to within 15 cm of  the anal 
verge. Preoperatively, all patients were investigated as 
follows:[13]

a.	 Complete colonoscopy (up to the caecum; in case of  
constricting tumors in which a complete colonoscopy 
was not possible, a proctosopcic biopsy was obtained, 
and the patient was advised a colonoscopy within 
1-year of  the primary diagnosis),

b.	 Blood investigations — including blood counts, liver 
and renal functions,

c.	 Serum tumor marker — carcinoembryonic antigen,
d.	 Imaging - magnetic resonance imaging of  pelvis and 

computed tomography scan of  chest and abdomen.

Inclusion criteria
Patients aged more than 18 years with histologically 
proven adenocarcinoma of  the rectum who received 
NACTRT were included. Indications for NACTRT 
included nonmetastatic disease with threatened CRM, 
tumor abutting inter-sphincteric plane, T3-4 disease, 
extramural vascular invasion and lymph node positivity 
on imaging.

Exclusion criteria
Patients who could not complete NACTRT, had disease 
progression, while on NACTRT and those who did not 
undergo surgical resection were excluded.

Study methodology
The flow chart in Figure 1 shows the methodology for this 
study. TRS was calculated from the day of  completion of  
RT to the day of  surgery. Delay in surgery beyond 60 days 
was either the result of  a long waiting list for surgery or 

due to the wish of  the patient to delay surgery owing to 
personal factors.

The data were collected in the course of  common clinical 
practice and accordingly, the signed informed consent was 
obtained from each patient for any surgical and clinical 
procedure.

Statistical analysis
All statistical analyses were performed using the Statistical 
Package for the Social Sciences (SPSS, IBM Inc.) Version 
18.0 for Windows. Nominal data is provided as number 
(%) and continuous data as median (range). One hundred 
and twelve patients who completed NACTRT followed by 
surgical resection were included. For the analysis, patients 
were divided into two groups, Group 1 (TRS ≤60 days, 
n = 42) and 2 (TRS >60 days, n = 68) to evaluate the impact 
of  TRS >8 weeks on clinical end-points. Tumor down-
staging, pCR rate, TRG post-NACTRT and relapse rates 
were correlated with TRS. The association for categorical 
variables between groups stratified by TRS was assessed 
using Fisher’s exact test. Means were compared using 
Student’s t-test. P < 0.05 was considered as statistically 
significant.

RESULTS

Patient characteristics
Seventy-eight of  the 110 patients (71%) were males with 
a median age of  49 years (range: 21-73). 18 patients 
(16.5%) had signet ring histology in the entire cohort. 
Radiological response to NACTRT was complete response 

Figure 1: Flow chart depicting the conduct of the study. A baseline 
computed tomography was used in some patients who did not have 
baseline magnetic resonance imaging (MRI – Magnetic resonance 
imaging; CECT – Contrast-enhanced computed tomography; 
pCR  –  Pathological complete response; TME – Total mesorectal 
excision; SSS – Sphincter saving surgery; CRM – Circumferential 
resection margin; T – Tumor; N – Node)
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(CR) in 5 (4.5%), partial response in 98 (89%) and stable 
disease in 7  (6.4%) patients. Median time interval from 
completion of  NACTRT to surgery (TRS) was 64.5 days 
(range: 6-474), and 96% patients underwent a complete 
(R0) resection.

Table 1 provides a comparison of  the basic patient-related 
factors between the two groups. The only significant 
difference between the groups was in terms of  the distance 
of  the lower edge of  the tumor from the anal verge (median 
[cm]: 6 vs. 4; P = 0.045).

Pathological factors
Overall, 22 (20%) patients achieved pCR, while 5 (4.5%) 
patients had a positive CRM. A median of  10 lymph nodes 
(range: 1-50) were resected. Table 2 provides a comparison 
of  the pathological factors between the two groups.

Follow-up
Over a median follow-up of  13 months (range: 4-27), a 
total of  20 patients (18%) developed recurrences - 6 in 
Group 1 (14%) and 14 (21%) in Group 2 (P = 0.405). 
Table 3 provides a comparison between the two groups in 
terms of  the location of  recurrence.

DISCUSSION

These data suggest that there exist no differences in the 
pathological response rates, the ability to perform SSS or 
the early disease-free survival between patients operated 
within 60 days (8 weeks) following completion of  NACTRT 
when compared to those operated after 60 days.

Pathological CR is generally regarded as a surrogate marker 
for disease-free survival.[14] In the absence of  a clear lack 
of  benefit of  NACTRT on overall survival,[3,4] the focus in 
rectal cancer is centered on delaying disease-free survival. 
Based on some studies,[12,15,16] it was felt that delaying 
surgery may help in achieving better pCR rates and hence, 
improved disease-free survival. A recent meta-analysis,[17] 
too, has suggested that delaying surgery to beyond 6-8 
weeks may help improve pCR rates by 6%. However, there 
exists a lot of  heterogeneity between the studies to draw 
firm conclusions.[6] In fact in the meta-analysis by Petrelli 
et al.,[17] there were only three studies that actually compared 
surgery before and after 8 weeks of  chemoradiotherapy.[18-20] 
The study by Tran et al.[18] solely dealt with safety of  delaying 
surgery beyond 8 weeks. While de Campos-Lobato et al.[19] 
found a higher rate of  pathologic CR and decreased local 
recurrence, Stein et al.[20] found no significant difference in 
neither tumor or nodal down-staging, nor the pathological 
response. In our study, we have drawn similar inferences 
to Stein et al.[20] In addition, we have been able to note the 
lack of  difference in disease-free survival.

The other proposed benefit of  delaying surgery after 
NACTRT was it’s supposed propensity to result in higher 
sphincter preservation.[8] However, as noted in other 
studies,[10,20,21] we did not find any significant difference in 
sphincter preservation rates as a result of  delaying surgery 
beyond 60 days. Even though patients in whom surgery 
was delayed beyond 60 days had lower rectal tumors, there 
was no difference in the two groups.

The treatment of  esophageal cancer, like rectal cancer, has 
seen a paradigm shift from upfront surgery to NACTRT in 

Table 1: Comparison of patient-related factors 
between the two groups

Group 1
(≤ 60 days)

Group 2
(> 60 days)

Total number of patients 42 68

Median age in years (range) 50 (22-73) 48 (21-73) P=.695

Sex (Male:Female) 28:14 50:18 P=.441

Median distance of tumour from 
anal verge in cm (range)

6 (0-11) 4 (1-15) P=.045

Median serum CEA in ng/ml (range) 5.2 (1.2-51.9) 6.8 (1.3-253) P=.693

Signet ring histology 4 (9.8%) 14 (20.6%) P=.140

Radiological response rates

Complete response 2 (5%) 3 (4%) P=.405

Partial response 39 (93%) 59 (87%)

Stable disease 1 (2%) 6 (9%)

Median time interval from completion 
of NACTRT to surgery in days (range)

49 (6-60) 75 (61-474)

R0 resection status 41 (98%) 64 (94%) P=.392
CEA – Carcinoembryonic antigen; R0 – Microscopic complete resection; 
NACTRT – Neoadjuvant chemoradiotherapy

Table 2: Comparison in the pathological 
variables between the two groups

Group 1
(≤ 60 days)

Group 2
(> 60 days)

Pathological complete response 6 (14%) 16 (23%) P=.239

Tumour regression grade (TRG)* 3 3 P=.276

Circumferential margin (CRM) free 41 (98%) 64 (94%) P=.392

Median lymph nodes harvested (range) 9 (2-35) 10 (1-50) P=.432

Median positive lymph nodes (range) 0 (0-22) 0 (0-49) P=.790

Lymphovascular invasion 2 (5%) 5 (7%) P=.589
*TRG (out of 5) based on the grading suggested by Mandard et al. (Cancer 
1994;73:2680-86); TRG – Tumor regression grade

Table 3: Comparison in the sites of recurrence 
between the two groups
Site of recurrence Group 1

(≤ 60 days)
N=42

Group 2
(> 60 days)

N=68
Local (including pelvis and lymph nodes) 1 (2%) 3 (4%)

Distant (including liver, bones, distant 
lymph nodes, brain, lung, and peritoneum)

3 (7%) 10 (15%)

Local and distant 2 (5%) 1 (1%)
CEA – Carcinoembryonic antigen; R0 – Microscopic complete resection; 
NACTRT – Neoadjuvant chemoradiotherapy
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the last decade. However, there too, there has been no real 
benefit noted from delaying surgery beyond the 8 weeks 
mark[22,23] which leads us to infer that the current lack of  
clarity in the literature on deciding the optimal timing for 
surgery following NACTRT has possibly arisen owing to 
the reliance on solely pCR as a surrogate marker for disease-
free survival.[14] Maybe, in addition to pathological factors, 
it is time to explore genetic or immune factors[24] that may 
guide us in making the right decision not only on timing 
of  surgery, but other treatment modalities, as well, that we 
may aid in improving the overall outcome and survival in 
patients with rectal cancer.

CONCLUSION

Timing of  surgery (≤60 days vs. >60 days) following 
NACTRT for LA rectal cancer does not influence either 
pathological response, the ability to perform sphincter-saving 
procedures or the early disease-free survival. Hence, based 
on these data it is safe to say that surgery may be delayed 
in some patients if  logistics so dictate though there is no 
incremental benefit of  delaying the surgery. This needs to 
be confirmed in a prospective randomized trial.
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