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Abstract 

Background: The watch‑and‑wait strategy offers a non‑invasive therapeutic alternative for rectal cancer patients 
who have achieved a clinical complete response (cCR) after chemoradiotherapy. This study aimed to investigate the 
long‑term clinical outcomes of this strategy in comparation to surgical resection.

Methods: Stage II/III rectal adenocarcinoma patients who received neoadjuvant chemoradiotherapy and achieved a 
cCR were selected from the databases of three centers. cCR was evaluated by findings from digital rectal examination, 
colonoscopy, and radiographic images. Patients in whom the watch‑and‑wait strategy was adopted were matched 
with patients who underwent radical resection through 1:1 propensity score matching analyses. Survival was calcu‑
lated and compared in the two groups using the Kaplan–Meier method with the log rank test.

Results: A total of 117 patients in whom the watch‑and‑wait strategy was adopted were matched with 354 patients 
who underwent radical resection. After matching, there were 94 patients in each group, and no significant differences 
in term of age, sex, T stage, N stage or tumor location were observed between the two groups. The median follow‑up 
time was 38.2 months. Patients in whom the watch‑and‑wait strategy was adopted exhibited a higher rate of local 
recurrences (14.9% vs. 1.1%), but most (85.7%) were salvageable. Three‑year non‑regrowth local recurrence‑free sur‑
vival was comparable between the two groups (98% vs. 98%, P = 0.506), but the watch‑and‑wait group presented an 
obvious advantage in terms of sphincter preservation, especially in patients with a tumor located within 3 cm of the 
anal verge (89.7% vs. 41.2%, P < 0.001). Three‑year distant metastasis‑free survival (88% in the watch‑and‑wait group vs. 
89% in the surgical group, P = 0.874), 3‑year disease‑specific survival (99% vs. 96%, P = 0.643) and overall survival (99% 
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Introduction
The current standard of care for locally advanced rectal 
cancer is neoadjuvant chemoradiotherapy followed by 
total mesorectal excision (TME) [1, 2]. However, TME 
may at times be associated with an increased risk of 
complications such as anastomotic leaks [3], and long-
term consequences to anorectal and sexual dysfunction 
[4, 5]. For patients with distal rectal cancer, abdomin-
operineal resection might be necessitated but at the 
expense of a permanent stoma and impaired quality of 
life [6, 7].

In the early 2000s, reports have shown that approxi-
mately 15–27% [8–10] of patients who underwent 
neoadjuvant chemoradiotherapy followed by radical 
surgery could achieve a pathological complete response 
(pCR), which was associated with favorable long-term 
outcomes [10]. This stimulated interest to explore the 
possibility of omitting surgery in such patients. In 2004, 
Habr-Gama and colleagues pioneered the first report 
comparing an observational strategy against invasive 
surgery following chemoradiation in a group of rec-
tal cancer patients who achieved a clinical complete 
response (cCR) [11]. Since then, discussions on the 
“watch-and-wait” strategy have been fueled by a series 
of studies [12–19] which have demonstrated similar 
survival results but better functional outcome [12] as 
compared to surgery. Although local recurrence rates 
were higher in the watch-and-wait group, most of these 
recurrences were salvageable and local disease control 
after salvage surgery was satisfying [14].

However, the existing medical literatures concern-
ing the watch-and-wait strategy has been limited by 
small sample sizes, single-cohort studies [14–16, 18], 
and studies consisting of comparative analyses focus-
ing mainly on comparing patients with a cCR managed 
with the watch-and-wait strategy against patients with 
a pCR identified upon radical surgery [11–13, 19]. In 
regard to single cohort studies, the risks of the watch-
and-wait strategy may have been under-investigated 
due to a lack of comparative analyses. Furthermore, it 
has been reported that 61% of patients with a pCR did 
not have the performance of a cCR [20], thus the group 
of patients with a pCR are, to some extent, different 
from the group of patients with a cCR. As patients with 
a pCR usually have a better prognosis with a low risk of 

distant metastasis [10], they are not the perfect control 
group in discussing the choices for patients with a cCR.

Until now, there has been no published data from ran-
domized trials regarding the safety and efficacy of the 
watch-and-wait strategy, and concern about the risk 
of distant metastases during this conservative treat-
ment approach remains [19]. A prospective randomized 
control trial assigning clinical responders to surgery or 
watch-and-wait to compare their oncologic outcomes 
would be ideal to shed light on this debate but such rand-
omization is difficult in real-world clinical practice.

In the present study, we investigated the long-term 
clinical outcomes and the risk of distant metastasis in 
rectal cancer patients achieving cCR using real-world 
multicenter data by performing comparative analyses 
between patients managed under the watch-and-wait 
strategy and those who underwent surgical resection.

Method
Study population
This was a multicenter retrospective cohort study. Data 
were provided by physicians from three centers in China. 
A total of 117 sequential patients with stage II/III rec-
tal adenocarcinoma who were identified as achieving a 
cCR after neoadjuvant chemoradiotherapy and adopted 
the watch and wait strategy from Sept 1, 2010 to Jan 30, 
2018 were included in the study. Patients were staged 
based on the 7th edition of the American Joint Com-
mittee on Cancer Staging Manual [21]. In order to select 
the comparison group, 354 patients who achieved a cCR 
after neoadjuvant chemoradiotherapy but underwent 
standard TME surgery in the same time period were also 
identified. Patients were excluded if they had: (1) prior 
transanal excision or (2) coexistence of a second primary 
malignant disease within a 5-year period. Part of the 
patient data were published in previous studies [22–24].

To reduce potential confounding effects between the 
watch-and-wait and surgical group, propensity score 
matching analyses were performed in a 1:1 nearest neigh-
bor caliper of width 0.1. The propensity score was esti-
mated using logistic regression based on the baseline 
variables of age, sex, T stage, N stage (N0 or N +), WHO 
performance status, carcinoembryonic antigen (CEA) 
level, location of the tumor and chemotherapy regi-
men used (with or without oxaliplatin). In the matched 

vs. 96%, P = 0.905) were also comparable between the two groups, although a higher rate (35.7%) of distant metasta‑
ses was observed in patients who exhibited local regrowth in the watch‑and‑wait group.

Conclusion: The watch‑and‑wait strategy was safe, with similar survival outcomes but a superior sphincter preserva‑
tion rate as compared to surgery in rectal cancer patients achieving a cCR after neoadjuvant chemoradiotherapy, and 
could be offered as a promising conservative alternative to invasive radical surgery.
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cohort, 94 patients in the watch-and-wait group and 94 
patients in the surgical group were included (Fig. 1).

Study procedure
Patients’ data were collected from clinical chart review, 
physician records, patient correspondence, and tele-
phone interviews. Treatment-related parameters mainly 
included dose of radiotherapy and chemotherapy, evalu-
ation of cCR, and type of surgery. Follow-up assessments 
were performed every three months in the first two years 
after treatment and every six months in the following 
three years. The last date of follow-up was Jan 30, 2019.

Assessment of cCR
All endoscopic images and pelvic magnetic resonance 
imaging (MRI)/computed tomography (CT) scans of 
patients at the time of reassessment from each center 
were reviewed. Information regarding digital rectal 
examination, and chest and abdominal CT scans were 
extracted from medical records. cCR was evaluated by 
findings including digital rectal examination, colonos-
copy, and radiographic images. Diagnosis of a cCR was 
based on the following criteria: (1) no palpable nodule 
upon digital rectal examination; (2) no residual tumor 
or a flat white scar with or without telangiectasias and 
no ulceration or nodularity in endoscopic findings [25]; 
(3) no residual tumor and no suspicious lymph nodes 
on MRI or pelvic CT scans; and (4) absence of distant 
metastasis.

Outcome measurement
Our primary endpoint was disease specific survival 
(DSS), defined as the time from diagnosis until the 
date of death from rectal cancer. Our secondary end-
points were non-regrowth local recurrence-free sur-
vival (LRFS), distant metastasis-free survival (DMFS), 
non-regrowth disease-free survival (DFS) and overall 
survival (OS). Local recurrence was defined as recur-
rence in the pelvis and distant metastasis was defined 
as recurrence outside the pelvic region. For patients in 
the watch-and-wait group, local recurrence after diag-
nosis of a cCR that could be salvaged afterward usu-
ally have good prognoses and are distinguishable from 
local recurrence after TME surgery; this was defined as 
local regrowth [18]. DFS was defined as survival with-
out local recurrence and distant metastasis, and non-
regrowth DFS of the watch-and-wait group were only 
included events after salvage surgery. OS was defined 
as survival till the date of death from any cause. All 
time-to-events were calculated from the date of diag-
nosis until the time of their occurrence or censored at 
last follow-up, and death of other diseases not related 
to cancer were not considered as event for LRFS, DMFS 
and DFS in the current study.

Statistical analysis
Categorical variables were described in terms of fre-
quency, and compared using the χ2 test. Non-normally 
distributed continuous variables were described as medi-
ans, and compared using the Mann–Whitney U test. 
LRFS, DMFS, DFS, DSS and OS were calculated using 
the Kaplan–Meier method with log rank test. Multivari-
ate analyses were performed using the Cox proportional 
hazards model. R software (version 3.2.2) was used for 
propensity score matching, with the package of “MatchIt” 
and “Optmatch”. Statistical analyses were performed 
using the Statistical Package for the Social Sciences Pro-
gram (SPSS, Chicago, IL, version 24.0). Significance was 
defined as a two-sided P < 0.05. This study was retrospec-
tively registered at clinicaltrials.gov.

Results
Baseline characteristics
The baseline characteristic of the entire cohort was pro-
vided (Additional file  1: S1). After matching, the differ-
ences in age, sex, WHO performance status, T stage, N 
stage, location of the tumor and level of CEA were not 
significant (Table  1). Sex distribution showed that 106 
(56.4%) patients were male in the matched cohort. The 
median age at diagnosis was 56.5 (interquartile range 
[IQR], 48.0–63.0) years.Fig. 1 Schematic illustration of the study cohort
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Treatment
Radiotherapy was given in standard fractions, most fre-
quently with a total dose of 50 Gy. All patients received 
fluorouracil based chemoradiotherapy. A total of 68 
(72.3%) patients in the watch-and-wait group received 
induction and/or consolidation chemotherapy, while 84 
(89.4%) patients in the surgical group received periop-
erative chemotherapy in addition to chemoradiotherapy. 
All patients received at least one chemotherapeutic drug, 
capecitabine or 5-flurouracil. Among them, 129 (68.6%) 
patients were prescribed oxaliplatin in combination with 
capecitabine or 5-flurouracil.

All patients in the surgical group received TME and 
had postoperative negative resection margins. In all, 48 
(51.1%) patients were diagnosed as having a pCR. The 
median time to surgery from the end of chemoradio-
therapy was 57 days (IQR, 50–66). A total of 32 (34.0%) 
patients had distal tumors that required an abdominop-
erineal resection and permanent colostomy.

Endoscopic images at baseline and after chemoradio-
therapy were reviewed in all patients. Pelvic MRI was 

performed in most patients (175/188 at baseline, and 
178/188 after chemoradiotherapy). In those patients who 
didn’t have MRI, pelvic CT was performed instead due to 
being declared medically unfit or other reasons.

Survival
The median follow-up time for the whole cohort was 
38.2  months (IQR, 25.9–52.4). During the follow-up 
period, 14 patients in the watch-and-wait group had local 
tumor regrowth (all of whom were confirmed through 
biopsies), 13 (92.9%) were located in the bowel wall and 
one (7.1%) was located in regional lymph nodes. Most 
local regrowth occurred in the first two years from the 
start of treatment, of whom five (35.7%) were in the first 
year and eight (57.1%) were in the second year (Fig. 2). Of 
the 14 patients with local regrowth, 12 (85.7%) had sal-
vaged R0 resection, of whom five underwent the Miles 
procedure. The 3-year non-regrowth LRFS was 98% 
(95% CI 95–100%). In contrast, one patient in the surgi-
cal group had local recurrence, and couldn’t receive sal-
vaged R0 resection. Three-year non-regrowth LRFS was 

Table 1 Characteristics of patients according to treatment group (matched cohort)

Data are showed in N (%) or median (interquartile range [IQR])
a P values were determined by χ2 test
b P values were determined by Mann–Whitney U test

Surgical group (N = 94) Watch-and-wait group (N = 94) P

Age‑median (IQR), year 56.0 (49.0–62.3) 57.5 (46.0–65.0) 0.760b

Sex

 Male 51 (54.3%) 55 (58.5%) 0.556a

 Female 43 (45.7%) 39 (41.5%)

WHO performance status‑N (%) 0.665a

 0 54 (57.4%) 49 (52.1%)

 1 39 (41.5%) 43 (45.7%)

 2 1 (1.1%) 2 (2.1%)

T stage‑N (%) 0.883a

 T2 8 (8.5%) 9 (9.6%)

 T3 71 (75.5%) 68 (72.3%)

 T4 15 (16.0%) 17 (18.1%)

N stage‑N (%) 0.385a

 N0 24 (25.5%) 19 (20.2%)

 N1/2 70 (74.5%) 75 (79.8%)

Distance from anal verge‑median (IQR), cm 4.0 (3.0–5.0) 4.0 (3.0–5.0) 0.996b

CEA‑median (IQR), ng/ml 2.86 (1.71–4.77) 2.82 (1.61–4.74) 0.770b

Radiation dose, median (IQR), Gy 50 (50–50) 50 (50–50) 0.686b

Chemotherapy regimen‑N (%) 0.875a

 Capecitabine or fluorouracil only 29 (30.9%) 30 (31.9%)

 Capecitabine or fluorouracil plus oxaliplatin 65 (69.1%) 64 (68.1%)

Therapeutic patterns in the neoadjuvant setting‑N (%)

 Concurrent chemoradiotherapy only 21 (22.3%) 26 (27.7%) 0.501a

 Concurrent chemoradiotherapy plus induction and/or con‑
solidation chemotherapy

73 (77.7%) 68 (72.3%)
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98% (95% CI 95–100%) for the surgical group, which 
was not significantly different from the watch-and-wait 
group (P = 0.506). Ultimately, sphincter preservation was 
achieved in 87 (92.6%) patients in the watch-and-wait 
group and 62 (66%) in the surgical group, respectively. 
For patients with a tumor located within 3 cm of the anal 
verge, the watch-and-wait group had obvious advantage 
compared with the surgical group in sphincter preserva-
tion (89.7% vs. 41.2%, P < 0.001).

During the same period, a total of twenty patients 
in the watch-and-wait and surgical groups developed 
distant metastases (Additional file  1: S2), respectively. 
Subgroup analysis indicated that, of the 14 patients 
with local regrowth in the watch-and-wait group, five 
developed distant metastases, while only four of the 80 
patients who sustained a cCR had distant metastases. 
Of the five patients with both local regrowth and dis-
tant metastases, three had concurrent distant metas-
tases detected within three months before or after the 
diagnosis of local regrowth, while two patients devel-
oped distant metastases followed by local regrowth. In 
the surgical group, four patients who were diagnosed as 
having a pCR and seven patients who were diagnosed 
as non-pCR developed distant metastasis (4/48 vs. 7/46, 
P = 0.35). Three-year DMFS was 88% (95% CI 80–96%) 
in the watch-and-wait group and 89% (95% CI 82–96%) 
in the surgical group (P = 0.874), while three-year non-
regrowth DFS was 88% (95% CI 80–96%) in the watch-
and-wait group and 89% (95% CI 82–96%) in the surgical 
group (P = 0.869, Fig. 3a). The Cox regression model was 
used to test whether the watch-and-wait strategy was 
associated with more distant metastasis, using T stage, 
N stage, CEA level, location of the tumor and regime of 
chemotherapy (oxaliplatin added or not) as covariates, 

and the difference was non-significant (HR 0.741, 95% 
CI 0.295–1.866, P = 0.525). The median time to develop-
ment of metastases in the twenty patients was compa-
rable between the watch-and-wait and surgical groups 
(22.3 months vs 17.9 months, P = 1.000).

Ten patients died during the follow-up period (four 
from the watch-and-wait group), of whom seven were 
due to cancer progression, with the other three patients 
dying from diseases unrelated to cancer. The 3-year DSS 
was 99% (95% CI 96–100%) and 97% (95% CI 93–100%) 
for the watch-and-wait and surgical groups (P = 0.916), 
respectively, and the corresponding 3-year OS was 
99% (95% CI 96–100%) and 97% (95% CI 93–100%) 
(P = 0.983), respectively (Fig. 3b, c).

Analysis in the unmatched cohort also showed no 
significant difference between the two groups (Addi-
tional file  1: S3, Additional file  1: S4). The 3-year DSS 
was 99% (95% CI 97–100%) and 96% (95% CI 94–98%) 
for the watch-and-wait and surgical groups (P = 0.643), 
respectively, and corresponding 3-year OS was 99% (95% 
CI 97–100%) and 96% (95% CI 94–98%) (P = 0.905), 
respectively.

Discussion
The watch-and-wait strategy applied with close follow-
up was shown to be feasible for stage II/III rectal cancer 
patients achieving a cCR after chemoradiotherapy, with-
out significant a compromise of survival outcomes and 
resulted in a better sphincter preservation rate compared 
to that in patients who underwent radical surgery.

The local regrowth rate in this study was consist-
ent with [16, 19] or slightly lower than those of previ-
ous reports [15, 17, 18]. This may have been due to the 
stringent criteria for the selection of patients with a 

Fig. 2 Swimming plot of patients with local regrowth (N = 14)
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cCR in the present study, in whom pelvic MRI was per-
formed in ~ 94% of the patients (vs. only 71% in a study 
by Van der Valk and colleagues). Similar to other stud-
ies [14, 18], most cases of local regrowth in our study 
occurred within the first two years, were predominantly 
located within the bowel wall, and were salvageable. Ulti-
mately, the local recurrence rate after salvage surgery in 
the watch-and-wait group was comparable to that of the 
surgical group, which further indicated that delayed sur-
gery may not actually affect the local control of patients 
achieving a cCR.

It is noteworthy that the proportion of local regrowth 
in the watch-and-wait group (14/94) was much lower 
than the non-pCR rate in the surgical group (46/94). This 
can be explained by the following hypotheses. Although 
macroscopically diagnosed as a cCR, the surgical cases 
diagnosed as non-pCR may still have had clinically unde-
tectable residual tumor at the time of reassessment but 
could have regressed in the succeeding months if the 
patients had undergone the watch-and-wait protocol, 
probably turning into a pCR. As demonstrated in previ-
ous studies, the value of biopsy in identifying a cCR is 

still unclear [26, 27] and the ideal timing for biopsy war-
rant further exploration. Thus, biopsy was not mandated 
as a criterion for selecting cases with a cCR.

Apart from local recurrences, the main concern for the 
watch-and-wait strategy was the risk of distant metasta-
sis during follow-up. The distant metastasis rate of the 
watch-and-wait group in this study (9.6%) was compara-
ble to the results of Habr Gama (8.9%) [14], Van der Valk 
(8%) [18] and Smith JJ (8%) [19]. In general, the distant 
metastasis rate in patients achieving a cCR were much 
lower than those with similar pretreatment tumor stages 
[28], indicating that tumors achieving a cCR could have 
less aggressive biological behavior and are associated 
with favorable prognoses. In addition, there was no sig-
nificant difference in distant metastasis rates between 
the watch-and-wait and surgical groups, demonstrat-
ing the overall clinical feasibility of the watch-and-wait 
approach.

However, we did observe a trend for a higher dis-
tant metastasis rate in patients with local regrowth as 
compared to those who sustained a cCR in the watch-
and-wait group, which was in agreement with previous 

Fig. 3 Non‑regrowth disease‑free survival (a), disease specific survival (b) and overall survival (c) for patients in the matched groups
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reports [19]. Whether the delay of surgery in these 
patients was the source of metastasis remains to be elu-
cidated. For the watch-and-wait group, patients who had 
sustained a cCR but still developed distant metastases, 
it can be deduced that surgical resection could not have 
possibly prevented the occurrence of these events, indi-
cating undetectable preexisting micrometastases might 
have been the underlying cause. However, in patients 
with both local regrowth and distant metastasis, it was 
difficult to determine whether there was a causal rela-
tionship. In this study, we found that the median time 
to development of distant metastasis and DMFS rate in 
patients of the watch-and-wait group was similar to that 
of the surgical group. These findings indicate that dis-
tant metastasis may occur before the decision of surgery 
or watch-and-wait. Furthermore, rather than a delay in 
surgery, a more aggressive biological tumor profile may 
be present in the tumor with local regrowth compared 
to those with a sustained cCR, resulting in this observed 
type of treatment failure. Thus, a higher distant metasta-
sis rate observed in patients with local regrowth should 
not be considered to be a hurdle affecting treatment 
decisions.

Limitations
To the best of our knowledge, this study comprised of 
one of the largest cohorts of patients with a cCR and 
provided a direct comparison between choices for these 
same patients. However, there were still some limitations 
worth mentioning. First, this retrospective design may 
have had inherent selection bias. In the year before 2015, 
adopting the watch-and-wait strategy were mainly based 
on personal choice, and this might have resulted in the 
imbalance between the two treatment groups. However, 
this did reflect the true situation of real-world clinical 
practice, and a more balanced comparison was also made 
in the matched groups. Second, the cCR assessment was 
performed by different physicians in three centers at dif-
ferent times, and inconsistencies in the confirmation 
of a cCR might have existed. Third, there were no data 
concerning the quality of life between the two groups 
in the current study, so it was hard to deduce whether 
the higher sphincter preservation rate could translate 
into better functional outcomes. Finally, the results of a 
matched comparative analysis should always be inter-
preted with caution, and more validation cohorts are 
needed to verify the safety of this type of non-operative 
management.

Conclusion
As compared to standard TME, the watch-and-wait strat-
egy was found to be clinically feasible and demonstrated 
a superior sphincter preservation rate for stage II/III 

rectal adenocarcinoma patients achieving a cCR after neo-
adjuvant chemoradiotherapy. However, large prospective 
cohort studies with functional outcomes are warranted to 
further confirm these observations.
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