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Introduction

Surgery has been the cornerstone in the management of 
patients with resectable rectal cancer. Selected patients 
with distal rectal, well-differentiated pT1 lesions can be 
treated with local excision alone with close follow-up. In 
patients with pT1 tumors with adverse pathologic features, 
and patients with pT2 tumors, two prospective trials by 
Radiation Therapy Oncology Group (RTOG) and Cancer 
and Leukemia Group B (CALGB) Intergroup demonstrated 
excellent local control rates and survival with local excision 
followed by adjuvant chemoradiation therapy (CRT) (1,2). 
Patients with early rectal cancers treated with pre-operative 
CRT followed by local excision also resulted in excellent 
local control. Borschitz et al. reported a long-term local 
recurrence rate of 7% in 237 patients with cT2-3 disease 
who underwent 5-fluorouracil (5-FU)-based CRT followed 
by local excision (3). The American College of Surgeons 
Oncology Group (ACOSOG) single-arm, prospective 

study of T2N0 rectal cancer patients who received 
neoadjuvant CRT and local excision demonstrated high 
rates of treatment response, with 34 (44%) of 77 patients 
experiencing a pathological complete response (pCR) (4). 

In patients with more locally advanced (cT3-4) rectal 
cancers, pre-operative CRT has been used to downstage 
tumors before planned resection. The landmark German 
Rectal Cancer Trial randomized 823 patients with cT3-4N+ 
rectal cancer to either preoperative or postoperative CRT 
and demonstrated significantly improved local control 
with preoperative CRT (local recurrence rate at 5 years 
of 6% vs. 13% with adjuvant CRT). Among patients with 
low-lying tumors who were to require abdominoperineal 
resection, those received preoperative CRT were twice as 
likely to undergo a sphincter-sparing operation (5). Another 
randomized trial by the National Surgical Adjuvant Breast 
and Bowel Project (NSABP) investigated the same question 
but was closed early due to poor accrual. Of the 267 patients 
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enrolled, preoperative CRT demonstrated a trend toward 
better disease-free survival (DFS) (6). 

These studies demonstrated benefits in preoperative 
CRT in patients with both early and more advanced 
rectal cancer. It is effective in inducing tumor regression; 
in fact, approximately 15-27% of patients who undergo 
preoperative CRT experience a pCR in which no residual 
tumor is reported on histologic examination of total 
mesorectal excision (TME) (7). In a meta-analysis by 
Maas et al. including 3,105 patients, of which 484 patients 
achieved a pCR after preoperative CRT, it was shown 
that patients with pCR had significantly increased DFS. 
The 5-year crude DFS was 83% for patients with pCR 
and 66% for those without (7). Whether surgery and its 
risk of complications in these patients could have been 
avoided is a topic of investigation. Until recently, the only 
means to detect complete response reliably is through 
surgical resection and microscopic evaluation of the 
specimen. There is growing evidence that regimented 
clinical assessment after CRT can reliably identify patients 
who achieved clinical complete response (cCR), allowing 
avoidance of immediate surgery. We will discuss the concept 
of nonoperative management in patients with rectal cancer 
who achieved cCR after CRT in this article. 

“Wait-and-see”

In 2004, Habr-Gama et al. first published their experience 
with 265 patients with resectable cT2-4N0/N+ rectal 
adenocarcinoma who underwent preoperative CRT consisting 
of 5,040 cGy over 6 weeks, leucovorin, and bolus 5-FU 
administrated intravenously for 3 consecutive days on the first 
and last 3 days of CRT. At 8 weeks, all patients underwent 
repeat evaluation, including endoscopy with biopsy. In a later 
report, fluorodeoxyglucose positron-emission tomography 
(FDG-PET)/computed tomography (CT) was also reported 
to be used in post-CRT assessment (8). The presence of any 
significant residual ulcer or positive biopsies was considered 
incomplete clinical response and the patient went onto 
TME. Patients without any abnormalities were considered to 
have cCR and were referred to monthly physical and digital 
rectal examination (DRE), proctoscopy, biopsies, and serum 
carcinoembryonic antigen (CEA) level testing for the first 
year, every 2 months in the second year, and every 6 months 
in the third year. Abdominal and pelvic CT scans and chest 
radiographs were repeated every 6 months for the first year. 
Of the 265 patients, 71 patients had a cCR 8 weeks after CRT 
and were enrolled in the wait-and-see cohort. The majority 

of these patients had T3 disease (69%, T2 =20%, T4 =11%) 
and did not have radiologic evidence of nodal metastasis (77%, 
N+ =23%). Among the 71 patients, the 5-year overall survival 
(OS) was 100% and DFS was 92%, compared with 88% and 
83%, respectively, among the patients who did not achieve 
cCR and went onto immediate TME. Only 2 patients in the 
wait-and-see group developed local recurrence 56 months 
after CRT completion; they were salvaged by local excision 
and brachytherapy. These promising results led the authors 
to conclude that surgical resection may be safely avoided in 
patients appropriately identified achieving cCR after CRT (9). 

Subsequent to their initial publication, the authors 
published several updates of their experience with patients 
treated with preoperative 5-FU-based CRT spanning from 
1991 to 2009 (10-13). The largest series was composed of 
361 patients with cT2-4 tumors and 99 (27%) achieved a 
sustained cCR at 12 months. Only 5 patients among the 99 
cCR patients developed local recurrence. The 5-year DFS 
was 85% and OS was 93% (11). 

In 2011, Maas et al. from the Netherlands published 
a prospective series of 21 patients with a cCR who were 
managed nonoperatively with a wait-and-see policy (14). 
Between 2004 and 2010, 192 patients with cT1-3N0-2 
were treated with CRT consisting of 5,040 cGy over 28 
fractions with concurrent capecitabine. At 6-8 weeks after 
CRT, magnetic resonance imaging (MRI) was performed. 
In addition to standard T2-weighted imaging, diffusion-
weighted MRI (DWI) was used to determine the presence 
of residual tumoral tissue (high signal on DWI) at the 
primary site, and MRI enhanced with either ultra-small 
superparamagnetic iron oxide or gadofosveset trisodium was 
used to evaluate nodal status. If no residual tumor was seen 
on post-CRT MRI, endoscopy with biopsy was performed. 
A patient was only determined to achieve a cCR when no 
residual tumor or nodal disease was seen on MRI, no residual 
tumor was seen at endoscopy, negative biopsy was achieved 
after CRT, and there was no palpable tumor on DRE. Among 
the 21 patients who met this criteria, an intensive follow-
up protocol was carried out, which consisted of DRE, MRI, 
endoscopy with biopsies, CT scan of chest and abdomen, 
and CEA measurements (Table 1). With a mean follow-up of  
25 months, only 1 patient developed endoluminal 
recurrence and underwent surgical salvage. The 2-year 
OS in this cohort was 100% and DFS was 89%. A control 
cohort of 20 patients who were found to have pCR had a 
2-year OS of 91% and DFS of 93%, similar to patients with 
cCR, and enrolled in the wait-and-see protocol (14). 

At Memorial Sloan Kettering Cancer Center, a 
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retrospective review of patients treated between January 
2006 and August 2010 compared outcomes of 32 stage 
I-III rectal cancer patients with a cCR to CRT who were 
treated nonoperatively to 57 patients with a pCR after 
radical rectal resection. With a median follow-up time of  
28 months for the nonoperative group, 6 patients developed 
local recurrence and all were salvaged surgically. Three 
of these patients also developed distant metastases. The 
2-year distant DFS and OS were similar for nonoperative 
and rectal resection groups (15). These studies show that, 
with accurate identification of patients who achieved cCR 
and rigorous follow-up, patients could be safely monitored 
without undergoing immediate TME and still have 
excellent oncologic outcomes. Table 2 provides a summary 
of the key nonoperative management studies. 

Assessment of complete clinical response

Identifying accurately patients who achieved a cCR 
after CRT is arguably the most important aspect of a 
nonoperative approach in rectal cancer management. DRE, 
while an important clinical practice, has been shown to be 
a poor method for determining cCR when used alone. In 
2005, Guillem et al. evaluated DRE immediately preceding 
resection and found that it only identified 21% of pCR 
patients, thought to be due to local inflammation and 
fibrosis interpreted as tumor remnant (16). Endoscopy 
with biopsy can provide additional information to DRE; 
nevertheless, a negative biopsy could represent a false 
negative and persistent disease could not be ruled out. In 
a prospective study of 46 patients who were treated with 
preoperative CRT for rectal cancer, 22 patients underwent 
presurgical endoscopic biopsies. While the biopsies were 
negative in the 6 patients who were found to have pCR 
on TME, the biopsies were also negative in 11 of 16 cases 
with residual cancer, yielding a concordance rate of 59% 
between endoscopic biopsies and surgical specimens (17). 
Moreover, neither DRE nor endoscopy assesses for regional 
nodal status after CRT. 

Given the limitations of DRE or endoscopy in restaging 
after CRT, other modalities are needed to assess for residual 
disease. Endorectal ultrasound (US), while useful in initial 
staging, has limited benefits after CRT due to the fibrotic 
tissue. In a large study of 235 patients comparing post-
CRT endorectal US staging and pathologic staging, it was 
reported that endorectal US only correctly matched the 
T stage in 54% and N stage in 75% of patients (18). Both 
FDG-PET and CT scans were evaluated prospectively 
in a recent study by Guillem et al. in the identification of 
complete response after preoperative CRT (19). A total of 
121 patients with rectal cancer were prospectively enrolled 
in the study, and both FDG-PET and CT scans were 
obtained before and after CRT. While 26 (21%) patients 
had a pCR after CRT, only 54% of the pCR patients were 
classified as having a cCR on preoperative PET scan, and 
only 19% of the patients were classified as having a cCR 
on preoperative CT scan. Of the pathologic incomplete 
responders, PET and CT scans were able to identify 
66% and 95% of the patients as incomplete responders, 
respectively. The authors concluded that neither PET 
nor CT scan alone has adequate predictive value to be 
clinically useful in identify patients with complete response 
after CRT. 

In 2013, van der Paardt et al. reported a meta-analysis 

Table 1 Follow-up schedule of patients who achieved cCR who 
were enrolled on a wait-and-see policy by Maas et al. (14)
Year 1

Every 3 months: CEA, DRE, endoscopy, MRI

Every 6 months: CT for distant staging

Year 2-3

Every 3 months: CEA

Every 6 months: DRE, endoscopy, MRI

Every 12 months: CT for distant staging

Year 4-5

Every 6 months: CEA, DRE, endoscopy, MRI

Every 12 months: CT for distant staging

cCR, clinical complete response; CEA, carcinoembryonic 

antigen; DRE, digital rectal exam; MRI, magnetic resonance 

imaging; CT, computed tomography.

Table 2 Summary of key studies of patients who achieved cCR 
after CRT who did not proceed to surgery 

Studies
Patients 

(n)

Follow-up 

(months)

LRR 

(%)

OS  

(%)

DFS  

(%)

Habr-Gama 

et al. (11)

122 60 6 5-year: 93 5-year: 85 

Maas  

et al. (14)

21 25 5 2-year: 100 2-year: 89

Smith  

et al. (15)

32 28 19 2-year: 97 2-year: 88

cCR, clinical complete response; CRT, chemoradiation 

therapy; LRR, locoregional recurrence; OS, overall survival; 

DFS, disease-free survival.
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including 33 studies and 1,556 patients on MRI imaging for 
restaging locally advanced rectal cancer after neoadjuvant 
treatments (20). For tumor stage, the authors reported 
a mean sensitivity of 50% and specificity of 91%. In the 
subgroup analysis, MRI demonstrated 19% sensitivity and 
94% specificity for identifying pT0 disease. This is likely 
due to conventional MRI’s inability to distinguish fibrosis 
and residual tumor accurately. However, after incorporating 
functional MRI imaging results, such as DWI or dynamic 
contrast enhanced MRI, significant improvement in 
sensitivity in detecting complete tumor response after 
CRT was seen (84%). The specificity was 85%. Dynamic 
contrast enhanced MRI provides perfusion characteristics 
of tumor, and some parameters, such as K(trans), differ 
markedly between patients with cCR and the incomplete 
responders (21). Serial T2-weighted MRI during CRT 
also showed promising results in predicting for tumor 
pCR. Kluza et al. showed that CRT induced a significant 
decrease in T2-weighted signal intensity distribution of 
50% in complete responder. The change in T2-weighted 
signal intensity resulted in high diagnostic performance for 
identifying complete responders with an accuracy of 92% in 
the 39-patients study (22). For nodal stage, MRI results in 
a mean sensitivity of 77% and specificity of 60% (20). With 
a low prevalence of involved nodes after CRT, the negative 
predictive value of MRI was 80-90%. Gadofosveset-
enhanced MRI, used in the Dutch study, demonstrated 
80% sensitivity and 97% specificity in nodal staging with 
experienced readers (23).

From the above studies, it is appropriate to conclude that 
determining cCR after CRT requires utilization of multiple 
methods in restaging and not a single modality alone. As 
demonstrated by Habr-Gama et al. and Maas et al., accurate 
identification of cCR is achievable with a combination of 
physical examination, endoscopic examination, and imaging, 
leading to minimal local recurrence rate with nonoperative 
management. With the emergence of functional MRI 
imaging, it is hoped there will be further improvements in 
our accuracy in determining a cCR to therapy. 

Timing of assessment

In addition to methods of assessing cCR, another area that 
requires further investigation is timing of examination after 
preoperative CRT. The reports from Habr-Gama et al. 
recommended a minimum of 6-8 weeks or longer interval 
after CRT for assessment of cCR (24). The Dutch series 
evaluated response at a mean of 6.5 weeks after CRT (14). 

There is lack of standardization in the timing of examination. 
As response continues over time, it is possible that more 
patients with cCR can be captured with longer wait times. 
A recent meta-analysis of 13 trials including 3,584 patients 
aimed to answer the question of whether a longer interval 
between the end of neoadjuvant CRT and surgery is 
associated with a higher pCR rate. Patients were divided 
into two groups: patients who underwent TME shorter than  
6-8 weeks after CRT vs. patients who underwent TME 
longer than 6-8 weeks after CRT. A longer wait interval, more 
than the classical 6-8 weeks, from the end of CRT was found 
to be associated with significantly improved pCR rate (20% 
vs. 14% in patients who waited <6-8 weeks, P<0.001) (25).  
It has been showed that delaying surgery until after 12 weeks 
after CRT does not negatively impact oncologic outcomes (8). 

Extended chemotherapy

Studies examining new imaging modalities, such as DWI 
MRI, and determining the optimal clinical assessment time 
frames are needed. Furthermore, additional chemotherapy 
after CRT could be another strategy in maximizing clinical 
response, leading to more patients with cCR qualifying for 
nonoperative management. Habr-Gamma et al. enrolled 
70 patients with cT2-4N0-2 rectal cancer prospectively to 
receive concurrent CRT followed by extended chemotherapy 
(5-FU/leucovorin for a total of 6 cycles every 21 days). Of the 
70 patients, 47 demonstrated clinical response at 10 weeks 
after CRT and went on to complete extended chemotherapy. 
Of the 47 patients, 39 demonstrated sustained cCR for 
12 months after extended chemotherapy and 4 patients 
developed local recurrence >12 months after chemotherapy. 
Overall, 35 (50%) patients never underwent surgery due to 
sustained cCR (26). The Timing of Rectal Cancer Response 
to Chemoradiation consortium conducted a prospective, 
multicenter, Phase II study investigating extending the 
interval between CRT and surgery and administering 
additional chemotherapy during waiting period. Sixty 
patients underwent TME 6 weeks after completion of 
5-FU-based CRT, and 67 patients with evidence of clinical 
response 4 weeks after CRT received 3 additional cycles 
of modified FOLFOX (5-FU, leucovorin, oxaliplatin)  
chemotherapy followed by TME 3-5 weeks later. The 
pCR rate was higher in patients who received additional 
chemotherapy (25% vs. 18% in those who did not receive 
additional chemotherapy) (27). Cercek et al. showed in 
2014 that induction chemotherapy, followed by CRT then 
surgery is another possible approach to maximize cCR. In 
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this study, FOLFOX chemotherapy was given before CRT. 
Of the 49 patients who underwent TME after FOLFOX 
followed by CRT, 47% had tumor response >90%, 
including 27% of patients achieving a pCR (28). 

Conclusions

Nonoperative management is an emerging trend in the 
treatment of rectal cancer. It has the benefits of reducing 
surgery-related toxicities. Modern studies with rigorous 
post-CRT assessments demonstrated that accurately 
identifying patients with cCR and avoiding/delaying 
surgery is feasible. Intensive follow-up regimen is needed to 
ensure lack of clinical progression. Despite the significant 
progress the field has made in moving toward nonoperative 
management, it continues to be an area that requires 
organized investigations. Developing reliable methods for 
repeat staging after CRT, determining the optimal time 
frame for maximal response assessment, and understanding 
the role of additional chemotherapy after CRT can all 
potentially allow us to capture more patients with cCR 
that are suitable for the wait-and-see approach, preventing 
overtreatment in patients with rectal cancer. 
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