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Is adjuvant chemotherapy necessary for patients
with pathological complete response after neoadjuvant
chemoradiotherapy and radical surgery in locally advanced rectal
cancer? Long-term analysis of 40 ypCR patients at a single center
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Abstract
Objectives According to practice guidelines, adjuvant chemo-
therapy (ACT) is required for all patients with locally ad-
vanced rectal cancer who have received neoadjuvant chemo-
radiotherapy (NCRT) and total mesorectal excision (TME).
The objective of this study was to determine whether ACT is
necessary for patients achieving pathological complete re-
sponse (pCR) after NCRT followed by surgery.
Methods By retrospectively reviewing a prospectively col-
lected database in our single tertiary care center, 210 patients
with locally advanced rectal cancer who underwent NCRT
followed by TME were identified between February 2005
and August 2013. All patients achieving ypCR were enrolled
in this study, in which who underwent ACT (chemo group)
and who did not (non-chemo group) were compared in terms
of local recurrence (LR) rate, 5-year disease-free survival
(DFS) rate and overall survival (OS) rate.
Results Forty consecutive patients with ypCR were enrolled,
19 (47.5 %) in chemo group and 21 (52.5 %) in non-chemo
group. After a median follow-up of 57 months, five patients
developed systemic recurrences, with the 5y-DFS rate of
83.5 %. No LR occurred in the two groups. The 5y-DFS rates
for patients in chemo group and non-chemo group was 90.9
and 76.0 %, respectively, showing no statistically significant
difference (p= 0.142). Multivariate analysis showed that

tumor grade was the only independent prognostic factor for
5y-DFS and 5y-OS.
Conclusions Results of this study suggested that it may not be
necessary for all rectal cancer patients with ypCR after NCRT
and radical surgery to receive ACT. Prospective randomized
trials are warranted to further determine the value of ACT for
ypCR patients.
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Introduction

Neoadjuvant chemoradiotherapy (NCRT) followed by total
mesorectal excision (TME) has become the recommended
treatment strategy for mid to low locally advanced rectal can-
cers. NCRT has been proved to improve the local disease
control with decreased medicine-related toxicity [1, 2].
Patients with rectal cancer exhibit different responses to
NCRT. Those who achieve a pathologic complete response
(pCR) after NCRT are considered a more favorable subpopu-
lation with very low local recurrence (LR) rate and improved
long-term survival [3–5]. According to the present
guidelines, adjuvant chemotherapy (ACT) is offered as
a standard treatment for all patients having completed
NCRT and the radical surgery, regardless of the postop-
erative pathological results [2, 6]. Several authors have pro-
posed that not all the patients benefit from the ACT after
NCRT and the curative resection, however their studies
showed inconsistent results [7–14]. Themain aim of this study
was to evaluate the necessity of undergoing ACT in patients
achieving ypCR after NCRT.
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Patients and methods

This study was a retrospective review of a prospectively collect-
ed database maintained since 1997. The database includes data
for all patients with colorectal cancer undergoing surgery in the
department of general surgery of our tertiary care center.
Between February 2005 andAugust 2013, a total of 210 patients
with mid to low locally advanced rectal cancer (clinically staged
T3-4 or N+, M0) underwent NCRT followed by TME. Among
which 40 consecutive patients (aged up to 80 years) with path-
ologically confirmed ypCR were enrolled in this study. Patients
with a previous history of malignant disease were excluded.

For all the cases, the diagnosis was based on the pathological
result of tumor biopsy, and the clinical staging both prior and
after NCRT was based on imaging studies including the
transanal rectal ultrasound (TRUS), and or rectal magnetic res-
onance imaging (MRI), and pulmonary and abdominopelvic
contrast-enhanced computed tomography (CT) scan. The in-
formed consent was obtained from all the patients before initi-
ation of NCRT. NCRT regimen included a total of 50Gy radi-
ation (2Gy per day for 25 fractions over 5 weeks) with concur-
rent chemotherapy of CapeOX (29 cases), FOLFOX 4 (seven
cases), or single-agent Capecitabine (four cases) regimen.

The median time interval between the completion of radio-
therapy and surgery was 7 weeks (range, 4–9 weeks). During
the surgery, the total mesorectal excision principle was follow-
ed in all the 40 cases. After the surgery, pathological exami-
nation was performed by two pathologists independently.

After the surgery, nineteen patients (47.5 %) underwent
ACT (chemo group), with the regimen of CapeOX (12 cases),
FOLFOX 4 (two cases), or single-agent Capecitabine (five
cases). Another 21 patients (52.5 %) did not accept ACT
(non-chemo group), nine of themwere influenced by unfavor-
able factors including severe neutropenia complicated by
NCRT, postoperative complications such as small bowel ob-
struction or infection of surgical incision, or concomitant dis-
eases (repeated biliary tract infection due to cholangiolithiasis
in one case and lower limb atherosclerotic occlusive disease in
another patient). Another 12 patients refused ACT owing to
personal unwillingness, although having been fully informed
about the risks of increased disease relapse rate and the im-
pairment to their long-term outcome. Another four patients
from the database accomplishing ypCR received the postop-
erative ACT, whereas not completing the entire regimens for
various reasons. They were not included in this study.

Follow-up was conducted by interview in the outpatient
clinic and by telephone. All patients were required to keep
routine follow-up visits for 5 years. Examinations including
the serum tumor markers CEA and CA 19–9, stool occult
blood test, chest X-ray, abdominal ultrasonography, colonos-
copy, and CT scan were performed regularly according to our
follow-up criteria for colorectal cancer patients. All the
follow-up information was recorded for the final analysis.

By the deadline for the evaluation on June 20, 2015, the
median follow-up period was 57 (range, 20–130) months.
Evaluation of the data as well as the survival analysis was
calculated by using the SPSS 19.0, relative to the date of
disease recurrence, the patient death or to the last follow-up
time point. Survival was measured from the date of the sur-
gery. Patients alive and free of tumor (distant metastases (DM)
and/or LR) were censored for the disease-free survival (DFS)
analysis. Differences between curves were assessed by the
Mantel log-rank test for censored survival data. Multivariate
analysis was performed according to the Cox proportional
hazards model by backward elimination of factors found with
p<0.12 on univariate analyses. Results are presented as haz-
ard ratios with the corresponding 95 % confidence intervals.
All p values resulted from two-sided statistical tests, and
p<0.05 was considered to be significant.

Results

The demographic and tumor characteristics, treatment modal-
ities (including the regimens of preoperative chemotherapy,
the surgical approaches, and the postoperative complications)
in the chemo and non-chemo groups are shown in Table 1.
The non-chemo group had a higher male/female ratio, lower
body mass index (BMI), a smaller proportion of patients un-
dergoing the anterior resection, and had more postoperative
complications than the chemo group (p<0.05). Other charac-
teristics including age, ASA score, tumor size, grade, clinical
staging, as well as the treatment modalities and regimens all
matched well between the two groups. There was no statisti-
cally significant difference in terms of intraoperative blood
loss and number of lymph nodes retrieved between the two
groups (p>0.05) (Table 1). Postoperative pathological exam-
ination revealed complete tumor response in all the 40 patients
with an average lymph node retrieval of 9.2±4.4.

During a median follow-up of 57 (range, 20–130) months,
five patients (two in the chemo group and three in the non-
chemo group) developed systemic recurrences at 12 through
57 postoperative months and died during the period between
20 and 62 months after the surgery, with the total 5y-DFS
being 83.5 % (Fig 1). No LR occurred in the two groups.
The 5y-DFS rates for patients in the chemo group and the
non-chemo group were 90.9 and 76.0 %, respectively, show-
ing no significant difference (p=0.142) (Fig 2). In the univar-
iate analyses, only the age of patients significantly correlated
with the 5y-DFS and 5y-OS. Patients aged 60 years and older
had significantly poor long-term survival than younger pa-
tients, with the 5y-DFS of age group I (<60 years) and II
(≥60 years) being 100.0 and 52.7 %, respectively
(p=0.001). Other parameters including the patient gender,
BMI, ASA score, tumor size, tumor distance above the anal
verge, pretreatment clinical stage, neoadjuvant chemotherapy

1164 Int J Colorectal Dis (2016) 31:1163–1168



regimen, surgical approaches, postoperative complications,
number of the lymph nodes retrieved, and postoperative
ACT regimen did not correlate significantly with 5y-DFS or
5y-OS. In the multivariate analysis using Cox’s regression
model, only tumor grade was found to correlate with 5y-
DFS and 5y-OS. The hazard ratio (HR) for death from rectal
cancer was about 7.339 times greater for every increased tu-
mor grade (95 % CI, 1.234–43.645, p=0.028). Although age
of patients was not significantly associated with the long-term

survival in the multivariate analysis, there was a trend toward
a worse outcome in terms of 5y-DFS in older patients (HR,
1.184; 95 % CI, 0.997–1.405, p=0.054).

Discussion

According to the current guidelines, postoperative ACT is
recommended as standard of care for patients with rectal

Table 1 Patient and tumor
characteristics and treatment
modalities in the chemo and the
non-chemo group

Chemo (n= 19) Non-chemo (n= 21) p

Mean age (years) 54.0 ± 12.6 (21–70) 54.1 ± 16.1 (18–77) 0.992

Male/female ratio 7/12 16/5 0.012*

BMI (kg/m2) 24.8 ± 2.8 22.9 ± 2.9 0.045*

ASA score 0.165
I 7 11

II 12 8

III 0 2

Mean tumor diameter (cm) 4.5 ± 1.2 4.0 ± 1.4 0.253

Distance above anal verge (cm) 5.2 ± 1.8 4.2 ± 1.7 0.108

Diagnostic histology 0.753
Well differentiated 7 7

Moderately differentiated 10 10

Poorly differentiated 2 4

Clinical T stage 0.460
cT1 0 1

cT2 2 1

cT3 15 19

cT4 1 0

Unknown 1 0

Clinical N stage 0.968
cN0 6 7

cN1-2 10 12

Unknown 3 2

Preoperative chemotherapy 0.710
Folfox4 2 4

Xelox 13 15

Capecitabine or 5FU/LV 2 1

None 2 1

Surgery 0.014*
Low anterior resection 15 6

Abdominoperineal resection 3 9

APPEAR 1 4

Intersphincteric resection 0 2

Intraoperative blood loss (mL) 118± 87 135 ± 92 0.545

Postoperative complication 0.032*
Yes 3 10

No 16 11

Number of LN retrieval 9.7 ± 4.5 8.7 ± 4.4 0.473

Chemo, postoperative ACT; BMI body mass index, ASA American Society of Anesthesiologists, APPEAR
Anterior Perineal PlanE for Ultra-low Anterior Resection of the Rectum, LN lymph nodes

*p< 0.05
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cancers who have received NCRT. In the actual clinical prac-
tice, however, patients’ adherence to ACT is poor, with only
about half to two thirds patients receive it [15, 16]. Better
evidences are needed to define the role of ACT in patients
with locally advanced rectal cancer after NCRT.

Some studies have investigated upon this issue, whereas
showing inconsistent results. The 10-year follow-up results
of EORTC trial 22921 showed that adjuvant fluorouracil-

based chemotherapy after preoperative radiotherapy (with or
without chemotherapy) does not affect DFS or OS [17]. A
recently published meta-analysis drew similar conclusions
[11]. On the contrary, Jung et al. [9] reported a retrospective
study of 476 cases, which revealed that the 5y-DFS was sig-
nificantly higher for patients who underwent ACT than those
who did not, after NCRTand radical surgery (78.5 vs. 63.1 %,
p=0.016). A more recent study showed similar results [18].

Fig 1 Accumulative disease-free
survival rate of the 40 rectal
cancer patients achieving ypCR
after the neoadjuvant
chemoradiotherapy and
radical surgery

Fig 2 Accumulative disease-free
survival rate of patients with
ypCR in the chemo and
the non-chemo groups
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Some authors performed subgroup analyses with the aim of
defining the subpopulation who may or may not benefit from
ACT after NCRT. Most of them focused on the patients who
respond well to the neoadjuvant therapy (ypT0-2 N0, or ypN-
patients). Some studies showed that patients with good re-
sponse to NCRT were a subgroup of patients being ex-
pected to have improved outcomes, and ACT was un-
necessary for them [10, 14], whereas others suggested
that ACT is likely most beneficial for patients who re-
spond to NCRT [7, 13]. In a retrospective cohort anal-
ysis, Chang et al.[19] further divided ypT1-2 N0 from
ypCR patients, and found that patients with an interme-
diate response to NCRT (ypT1-2 N0) treated with ACT
had a significantly longer recurrence-free time [19]. This im-
plies that there may be a need for exploring patients of ypCR,
ypT1-2 N0, and other stages separately.

Few studies have demonstrated the efficacy of ACT for
ypCR patients after NCRT so far. In the present study, we
evaluated the oncological outcomes of 40 patients with
ypCR at our single center and carefully followed them for a
prolonged period of time. In this study, a pCR rate of 19.0 %
(40/210) was achieved, which was consistent with the report-
ed pCR rate of 15–27 % from previous literatures [4]. Our
results in terms of LR (0), rate of disease relapse (12.5 %),
and 5y-DFS (83.5 %) of ypCR cases are comparable to those
of the previous literatures [5, 14].

Patients in the two groups had comparable characteristics
mostly, except for higher BMI, larger proportion of anterior
resection, and lower postoperative complication rate in the
chemo-group than its counterpart. Such differences may be
explained by the fact that patients with better physical
status after the surgery were easier to accept ACT and
better adhere to the required regimens. In spite of hav-
ing the adverse factors, patients in the non-chemo group
achieved similar long-term oncological outcomes com-
paring with their counterparts (p = 0.142 for DFS and
p=0.140 for OS). Our findings questioned the routine use of
ACT for rectal cancer patients with ypCR after NCRT and
radical surgery.

Previous literatures have proved that patients achieving
ypCR after NCRT are a favorable subpopulation with good
prognosis [3–5, 7]. In the present study, we found some pos-
sible adverse factors for the long-term outcome of ypCR pa-
tients. Tumor grade was revealed an independent adverse
prognostic factor. Higher tumor grade was associated with
significantly decreased 5y-DFS and 5y-OS, regardless of
whether the patient received ACTor not. In this study, all five
patients who developed disease recurrence and finally died of
disease aged 60 years or older. In the multivariate analysis, old
age (≥60 years) was an borderline independent adverse prog-
nostic factor for the 5y-DFS (p=0.054). Similarly, a previous
study of 566 ypCR patients demonstrated that patients older
than 60 years had significantly lower 5y-DFS and 5y-OS than

younger patients [3]. These results suggest that old age pa-
tients seem to have relatively worse prognosis, even after
achieving ypCR.

We therefore hypothesized that in ypCR patients with the
possible adverse prognostic factors including high tumor
grade and old age, postoperative ACT may still be necessary
to control the systemic disease recurrence and improve sur-
vival. Prospective randomized trials are warranted to deter-
mine this issue.

It is generally considered that about 80 % of disease recur-
rences after radical resection of colorectal cancer occur within
the first 2 years after the surgery [20, 21]. However, it does not
seem to be the case for patients with ypCR in this study. Some
authors have inferred from their studies that LR was post-
poned in patients with ypCR, with 61 % of the LR
cases being reported after 5 years post treatment (5y
LR: 1.6 %, 10y LR: 4.1 %) [5]. In our study, with a
median follow-up of 57 months, we did not observe any
LR. Besides, among the five cases having developed
systemic disease recurrence, two of them (40 %) occurred
more than 4 years after the surgery. We therefore agreed with
the perspective that patients with ypCR require prolonged
observation [5, 22].

This retrospective cohort study has certain limitations.
Here, we analyzed data from a single center, which guaranteed
the consistency of therapeutic and follow-up methods among
cases and minimized data variations. However, the limitation
of relatively small sample size may hamper the elimination of
confounding factors. Besides, because of the low disease re-
lapse rate and mortality rate of ypCR patients, the percentage
of censored data was high, even with a long median follow-up
period. These factors limited the power of the statistical anal-
ysis. Further studies by accumulating more cases or by
conducting a prospective randomized trial may solve these
problems, which may also potentially define the subpopula-
tion who will actually benefit from ACT.

Conclusions

Our results suggested that it may not be necessary for all rectal
cancer patients with ypCR after NCRT and radical surgery to
receive ACT. However, for patients with high tumor grade,
and those old aged, ACTmay still be beneficial and evenmore
aggressive chemotherapy regimens are indicated.
Prospective randomized trials or large multicenter cohort
studies are warranted to further determine the value of
ACT for ypCR patients.
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