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INTRODUCTION
Total mesorectal excision (TME) after preoperative chemo

radiotherapy (PCRT) remains the mainstay treatment strategy 
for locally advanced rectal cancer [1-3]. Although TME has 

shown oncologic safety in patients, concerns remain regarding 
its probable complications, such as perioperative morbidity, 
increased bowel, urologic and sexual dysfunctions, and 
permanent stoma formation [4,5]. Nonradical management 
including watch-and-wait or local excision may improve patient 
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Purpose: This study was performed to compare the oncologic outcomes between nonradical management and total 
mesorectal excision in good responders after chemoradiotherapy.
Methods: We analyzed 75 patients, who underwent 14 watch-and-wait, 30 local excision, and 31 total mesorectal excision, 
in ycT0–1N0M0 based on magnetic resonance imaging after chemoradiotherapy for advanced mid-to-low rectal cancer in 
3 referral hospitals. The nonradical management group underwent surveillance with additional sigmoidoscopy and rectal 
magnetic resonance imaging every 3–6 months within the first 2 years.
Results: Nonradical management group had more low-lying tumors (P < 0.001) and less lymph node metastasis based 
on magnetic resonance imaging (P = 0.004). However, cT stage, ycT, and ycN stage were not different between the 2 
groups. With a median follow-up period of 64.7 months, the 5-year locoregional failure rate was higher in the nonradical 
management group than in the total mesorectal excision group (16.7% vs. 0%, P = 0.013). However, the 5-year overall 
survival and disease-free survival rates of the nonradical management and total mesorectal excision groups were not 
different (95.2% vs. 93.5%, P = 0.467; 76.4% vs. 83.6%, P = 0.665; respectively).
Conclusion: This study shows that nonradical management for ycT0–1N0 mid-to-low rectal cancer may be an alternative 
treatment to total mesorectal excision under proper surveillance and management for oncologic events. 
[Ann Surg Treat Res 2021;101(2):93-101]
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quality of life while preserving the oncologic outcomes [5-9].
Nonradical management can be considered for patients 

who show good response to PCRT with minimal chance 
of lymph node metastasis as this strategy omits regional 
lymph node dissection [8,10-12]. Studies have shown high 
correlation between postchemoradiotherapy pathologic tumor 
stage (ypT) status and lymph node metastasis [13]; patients 
with ypT0–1 disease have significantly lower lymph node 
metastasis and better oncologic survival than ypT2 or higher 
disease, indicating that ypT0–1N0 patients are appropriate 
candidates for nonradical management [13,14]. However, 
previous studies on nonradical management have focused on 
either local excision or the watch-and-wait strategy, and the 
inclusion criteria of these studies are inconsistent. Thus, there 
is limited scope for drawing clear oncologic conclusions about 
nonradical management [8,10,15]. While no diagnostic modality 
can definitely predict ypT0–1N0 after PCRT for rectal cancer, 
MRI has been reported as a reliable tool for evaluating tumor 
response after PCRT [16]. This study aimed to compare the 
oncologic outcomes between nonradical management and TME 
in postchemoradiotherapy clinical stage (yc) T0–1N0 based on 
MRI after PCRT for mid-to-low rectal cancer.

METHODS

Study population
This was a multicenter, retrospective, cross-sectional study 

performed in 3 referral hospitals. We included patients who 
underwent nonradical management in Seoul National University 
Hospital, National Cancer Center, and Seoul National University 
Bundang Hospital, and patients who received TME in Seoul 
National University Bundang Hospital between March 2004 and 
April 2018. The inclusion criteria were as follows: (1) cT2–3N0–2 
rectal cancer before PCRT; (2) mid-to-low rectum location 
(anal verge ≤ 10 cm); (3) ycT0–1N0 on MRI after PCRT; and (4) 
no evidence of distant metastasis, history of malignancy, or 
coexisting malignancies at diagnosis. This study was approved 
by the Institutional Review Board of the Seoul University 
Hospital, National Cancer Center, and Seoul National University 
Bundang Hospital (No. B-2004-606-101). Requirement for 
informed consent was waived due to the retrospective design of 
the study.

Assessment and treatment
An initial evaluation of the rectal cancer was conducted before 

PCRT. Colonoscopy with a biopsy was performed to confirm 
the pathologic diagnosis. Rectal MRI was used to determine 
the depth of tumor invasion and lymph node evaluation. MRI 
scans were acquired using 1.5T Gyroscan Intera, 3T Achieva, 
or 3T Ingenia MR scanners (Philips Medical Systems, Best, 
Netherlands). Abdominopelvic and chest CT with or without 

PET were used to identify distant metastasis. The PCRT 
consisted of 5-fluorouracil or capecitabine-based chemotherapy 
and concurrent conventional fractionated radiotherapy, as 
in our previous study [17]; patients with T2 low rectal cancer 
scheduled to undergo sphincter preservation also underwent 
the same [12]. Tumor response was assessed 4–12 weeks after 
PCRT completion with similar protocol to the baseline work-
up. The treatment strategy after PCRT was based on physical 
examination, sigmoidoscopy, CT, and MRI. The ycT stage was 
determined by the local extent of tumor signal intensity relative 
to bowel layers based on T2-weighted MRI. A subtle hypointense 
wall thickening was considered postradiotherapy fibrosis, and 
the absence of intermediate signal on T2-weighted MRI, with no 
residual tumor, including a scar or small ulcer on digital rectal 
examination or colonoscopy, was considered complete response 
(or ycT0N0 stage). Nonradical management, including watch-and-
wait or local excision, was offered as alternative treatments to 
good responders who exhibited complete response or MRI stages 
less than or equal to ycT1N0, at the surgeon’s discretion [18]. The 
decision for nonradical management and TME was made using 
a multidisciplinary team approach. Patients were sufficiently 
informed of the risks and benefits of each treatment and an 
informed shared decision was made, as in our previous study 
[19]. For poor responders who did not attain complete response 
or ycT1N0 stage on MRI, curative surgery was recommended 
if they were deemed fit to undergo radical surgery. Watch-and-
wait patients included all patients who did not undergo surgical 
treatment. Local excision included the excision of the full 
thickness of the mesorectum with an adequate safety margin 
using direct vision or minimally invasive transanal surgery 
with no tumor on the frozen biopsy. TME was performed 
with complete removal of the rectum and the surrounding 
mesorectum, including the pararectal lymph nodes. TME 
included low- and ultralow anterior resection, abdominoperineal 
resection, and intersphincteric resection, either by laparoscopic 
or open surgery. For poor responders, the choice between rectal 
preservation and extraction was at the surgeon’s or the patient’s 
discretion. Patients received adjuvant chemotherapy based on 
the presence of a tumor at the resection margin, high-risk factors 
of lymphovascular invasion after local excision, or pathologic 
stage and medical condition after TME. Toxicities due to 
treatment were reported according to the Common Terminology 
Criteria for Adverse Events (version 5.0) [20].

Surveillance
The surveillance protocol was described in our previous 

study [21]. All 3 hospitals had similar surveillance follow-up 
practices. For the first 2 years, the patients were followed up for 
every 3 to 6 months, and every 6 months thereafter. History-
taking, digital rectal examination, and laboratory examination 
including carcinoembryonic antigen were performed at each 
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visit. Abdominopelvic CT was performed every 6 months with 
or without chest CT. Colonoscopy was performed after 1 year of 
treatment and then every 2 years. The patients with nonradical 
management underwent additional sigmoidoscopy and rectal 
MRI assessment every 3 months in the first 2 years and every 6 

months for the next 3 years.

Statistical analysis
Patient characteristics, including age, sex, tumor location, 

carcinoembryonic antigen level, pathologic differentiation, 

Table 1. Baseline characteristics of included patients

Characteristic Nonradical management group  Total mesorectal excision group P-value

No. of patients 44 31
Age (yr) 64 (38–86) 60 (33–83)  0.186
Sex  0.264
   Male 20 (45.5) 19 (61.3)
   Female 24 (54.5) 12 (38.7)
Tumor location <0.001
   Middle (anal verge ≥ 5 cm) 7 (15.9) 19 (61.3)
   Low (anal verge < 5 cm) 37 (84.1) 12 (38.7)
CEA (ng/mL) 2.1 (0.3–18.2) 1.7 (0.9–12.0) 0.735
Differentiation 0.199
   Well differentiated 9 (20.5) 3 (9.7)
   Moderately differentiated 31 (70.5) 26 (83.9)
   Poor differentiated 3 (6.8) 0 (0)
   NA 1 (2.3) 2 (6.5)
cT stage before PCRT 0.136
   T2 20 (45.5) 8 (25.8)
   T3 24 (54.5) 23 (74.2)
cN stage before PCRT 0.004
   N0 29 (65.9) 9 (29.0)
   N+ 15 (34.1) 22 (71.0)
Preoperative chemotherapy regimen 0.021
   Capecitabine 33 (75.0) 17 (54.8)
   5-Fluorouracil 8 (18.2) 14 (45.2)
   Irinotecan/capecitabine 3 (6.8) 0 (0)
ycT stage after PCRT 0.834
   T0 32 (72.7) 21 (67.7)
   T1 12 (27.3) 10 (32.3)
ycN stage after PCRT NA
   N0 44 (100) 31 (100)
   N+ 0 (0) 0 (0)
ypT stage after surgerya) 0.057
   ypT0 20 (66.7) 16 (51.6)
   ypT1 8 (26.7) 5 (16.1)
   ypT2 1 (3.3) 9 (29.0)
   ypT3 1 (3.3) 1 (3.2)
ypN stage after surgery
   ypN0 NA 27 (87.1)
   ypN+ NA 4 (12.9)
Postoperative chemotherapya) 0.053
   Capecitabine 8 (26.7) 10 (32.3)
   5-Fluorouracil 4 (13.3) 9 (29.0)
   Uracil-tegafur plus leucovorin 2 (6.7) 4 (12.9)
   FOLFOX 0 (0) 2 (6.5)
   Not performed 16 (53.3) 6 (19.4)

Values are presented as number only, number (%), or median (range). 
PCRT, preoperative chemoradiotherapy; y, postchemoradiotherapy; c, clinical; p, pathologic; NA, not available; FOLFOX, folinic acid, 
fluorouracil, and oxaliplatin. 
a)The local excision patients from nonradical management and total mesorectal excision patients were compared.
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clinical stage before and after PCRT, and patterns of failure, 
were compared using Student t-test and chi-square test. The 
survival status of the patients was determined using the 
database provided by Statistics Korea (KOSTAT, mdis.kostat.
go.kr). Overall survival was calculated from the beginning of 
the PCRT to the day of death from any cause. Events for disease-
free survival included death from any cause, recurrence, distant 
metastasis, and second primary malignancy [22]. Locoregional 
failure was defined as recurrence or regrowth in the rectum, 
anastomotic site, or intrapelvic lymph nodes. The Kaplan-Meier 
method was used to estimate overall survival and disease-free 
survival. The log-rank test was used to compare the survival 
curves. A P-value of less than 0.05 was considered statistically 
significant. Statistical analyses were conducted using R software 
ver. 4.0.1 (R Foundation for Statistical Computing, Vienna, 
Austria).  

RESULTS
Out of 625 patients with mid-to-low rectal cancer who 

received PCRT in Seoul National University Bundang Hospital, 
55 patients (8.8%) reached ycT0–1N0 on MRI; 31 received 
TME, and 24 underwent nonradical management. Twenty 
patients who received nonradical management in Seoul 
National University Hospital and National Cancer Center were 
added to the nonradical management group. Among the 44 
patients in the nonradical management group, 30 received 

local excision and 14 received watch-and-wait. Comparison of 
the characteristics of the TME group (n = 31) and nonradical 
management group (n = 44) are detailed in Table 1. Low rectal 
cancer (anal verge < 5 cm) was more common in the nonradical 
management group (84.1% vs. 38.7%, P < 0.001). The frequency 
of lymph node metastasis before PCRT was higher in the TME 
group (34.1% vs. 71.0%, P = 0.004). Age, sex, carcinoembryonic 
antigen level, cT stage, ycT stage, ycN stage, and pathologic 
differentiation were not statistically different between the 2 
groups.

Tumor response assessment and operations were performed 
at a median of 39 days (interquartile range [IQR], 33–49 days) 
and 50 days (IQR, 46–59 days), respectively, after PCRT. The 
pathologic findings of local excision and TME patients are 
described in Table 1. One patient with ypT2 after local excision 
received adjuvant chemotherapy with 5-fluorouracil and has 
remained disease-free. One patient who underwent local 
excision with ypT3 after PCRT for rectal cancer 1 cm from 
the anal verge underwent abdominopelvic resection after 2 
months due to severe anal incontinence. Of the 61 patients 
who underwent surgery, 39 patients (63.9%) received adjuvant 
chemotherapy; 14 of 30 (46.7%) after local excision and 25 of 
31 (80.6%) after TME. The postoperative complication rates did 
not differ between local excision and TME (13.3% vs. 22.6%, P 
= 0.348) (Table 2). Two patients had complications and needed 
surgical interventions; 1 from the local excision group and 1 
from the TME group. However, no deaths occurred because of 

Table 3. Patterns of oncologic events in nonradical management and total mesorectal excision groups

Variable Nonradical management (n = 44) Total mesorectal excision (n = 31) P-value

No. of events 9 (20.5) 1 (3.2) 0.031
   Locoregional failure alonea) 5 (11.4) 0 (0)
   Locoregional failure and distant metastasis 2 (4.5) 0 (0)
   Distant metastasis 2 (4.5) 1 (3.2)

Values are presented as number (%).
a)Included local regrowth in 3 patients with watch-and-wait.

Table 2. Complication rates in nonradical management and total mesorectal excision groups

Complication Local excision (n = 30) Total mesorectal excision (n = 31) P-value

Total 4 (13.3) 7 (22.6) 0.348
   Ileus 1 (3.3) 2 (6.5)
   Rectal excision site dehiscencea) 1 (3.3) 0 (0)
   Intraluminal bleeding 2 (6.7) 1 (3.2)
   Urinary retention 0 (0) 2 (6.5)
   Left colon ischemiab) 0 (0) 1 (3.2)
   Surgical site infection 0 (0) 1 (3.2)

Values are presented as number (%). 
The watch-and-wait patients were not included as the data only contained postoperative complications.
a)After local excision, temporary ileostomy was formed. b)After intersphincteric resection, total colectomy was done.
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these complications. 
The patterns of treatment failure are summarized in Table 

3. The nonradical management group had 7 locoregional 
failures, with or without concurrent distant metastasis, and 
2 distant metastases. The TME group had one patient with 
distant metastasis. The total number of oncologic events were 
significantly different between groups (20.5% vs. 3.2%, P = 
0.031). Table 4 summarizes the clinical information of the 7 
patients who experienced locoregional failures. The median 
period with no evidence of disease was 25.9 months (range, 
6.3–92.7 months). Four patients with locoregional failure were 
successfully treated with salvage surgery, but one of them died 
of other causes. Two patients refused proper treatment. One 
patient was found to have peritoneal seeding during the salvage 
operation and received cytoreductive surgery followed by 
adjuvant chemotherapy. 

Comparisons of the Kaplan-Meier curves, with a median 
follow-up duration of 64.7 months (IQR, 34.5–94.7 months), are 
shown in Fig. 1. Differences between survival outcomes of the 
nonradical management and TME groups were not statistically 
significant; the estimated 5-year overall survival rates were 
95.2% and 93.5%, respectively (P = 0.467), and the estimated 
5-year disease-free survival rates were 76.4% and 83.6%, 
respectively (P = 0.665). The estimated 5-year locoregional 
failure rate was significantly higher in the nonradical 
management group than in the TME group (16.7% vs. 0%, P = 
0.013). Five-year distant metastasis-free survival rates were not 
significantly different between the 2 groups (93.0% vs. 96.6%, 
P = 0.269) (Fig. 2). Oncologic outcomes within the nonradical 
management group were not significantly different between 
the watch-and-wait and local excision subgroups (Fig. 3). 

DISCUSSION
This study showed that nonradical management including 

watch-and-wait or local excision in ycT0–1N0 based on MRI 
after PCRT for mid-to-low rectal cancer resulted in survival 
outcomes similar to those of standard radical surgery. Our 
results suggest that nonradical management might be an 
alternative treatment to TME for good responders after PCRT 
in advanced mid-to-low rectal cancer. In this study, we consider 
that salvage treatment under appropriate surveillance could 
manage locoregional recurrence or regrowth after nonradical 
management, despite the higher rate of locoregional events. 
However, further investigation is warranted to determine 
whether nonradical management is as safe as was seen in this 
study, because retrospective studies like the current one may 
have an unavoidable selection bias. 

Our study compared the oncologic outcomes of nonradical 
management with that of TME for clinical good responders, 
especially ycT0–1N0 rectal cancer patients who can be 
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managed by either watch-and-wait or local excision. Several 
previous studies compared local excision and TME based on 
good pathologic response [6,15], though they provided limited 
information on the guidance of nonradical management, as 
pathologic information can be obtained only after surgical 
intervention. In addition, some studies examined watch-and-
wait and clinical complete responders to pathologic complete 
responders who underwent TME; however, they were unable 
to make an adequate comparison because of the low agreement 
in clinical and pathological stages [23]. Other studies have 
chosen different subject groups for the treatment comparisons: 

complete responders for watch-and-wait and non-complete 
responders for TME [8,24]. Few single institutional studies have 
used clinical good responders as subjects for both watch-and-
wait and TME for oncologic comparison [25], which we have 
done in this study. 

Although nonradical management may seem to be a 
heterogeneous group as it combines 2 strategies, our subgroup 
analysis showed that oncologic outcomes were not significantly 
different between the watch-and-wait and local excision 
patients. To the best of our knowledge, no study has compared 
watch-and-wait and local excision together with TME, except 
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Fig. 1. Comparisons of the Kaplan-Meier survival curves of the nonradical management (NRM) and total mesorectal excision 
(TME) groups. (A) Overall survival (P = 0.467). (B) Disease-free survival (P = 0.665). 
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Fig. 2. Comparisons of the Kaplan-Meier survival curves of the nonradical management (NRM) and total mesorectal excision 
(TME) groups. (A) Locoregional failure-free survival (P = 0.013). (B) Distant metastasis-free survival (P = 0.269). *Statistically 
significant.
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a meta-analysis study by Fiorica et al. [26]. The results of that 
study showed no significant survival difference between 
the nonradical management and TME groups as well as no 
difference in patients receiving watch-and-wait and local 
excision; this is consistent with our results. 

The main concern on the clinical guidance of nonradical 
management is the need for a noninvasive tool for predicting 
pathologic response since many modalities have limitations in 
sensitivity [27]. Although MRI has low sensitivity, it remains 
one of the most reliable noninvasive modalities for evaluating 
PCRT response with an accuracy of 82% and specificity of 
93% [18,27]. Numerous studies support its ability to predict 
survival outcomes and its use in treatment selection after PCRT 
[16,18,28]. Several studies also described encouraging results on 
the quality of MRI assessment with the progression of analysis 
protocols [29]. For these reasons, the 3 institutions primarily 
used MRI as the modality to select patients for nonradical 
management.

Oncologic safety can only be established when proper 
surveillance and timely salvage treatment are combined. With 
close surveillance protocols for the first 1 or 2 years, most 
studies have shown promising results for oncologic safety of 
nonradical management [7,8,11]. A recent systematic review 
revealed that most of the locoregional failures occurred during 
the first 3 years of surveillance, with 2/3 occurring in the 
first year [7]. This suggests that surveillance protocols should 
include close observation, especially in the first 1 to 3 years. 
Our data showed no evidence of disease for a median period 
of 25.9 months before locoregional failure, and we performed 
surveillance similar to other studies of nonradical management 
with 3 to 6 months follow-up in the first 2 years [8,30]. Proper 
management of oncologic events in the nonradical management 

group was achieved with appropriate surveillance, which might 
explain the comparable overall survival rates in the nonradical 
management and TME despite the higher rates of oncologic 
events.

This study has some limitations. First of all, the non-
randomized nature of the study over a long period was 
associated with unbalanced tumor locations, various clinical 
stages, and different chemotherapy treatments between the 2 
groups, all of which influence oncologic outcomes. However, 
we consider that this was imposed by a gradual, but distinct, 
increase of cautious, nonradical management in the real-
world clinical practice of rectal cancer. Second, the findings 
can be difficult to generalize because of the small sample size, 
as in other previous studies [22]. Due to the small sample 
size, a nearly 2-fold increase in the complication in the TME 
group showed no significant difference owing to insufficient 
statistical power. 

In conclusion, this study showed that nonradical 
management for ycT0-1N0 mid-to-low rectal cancer may be an 
alternative treatment to TME when accompanied by proper 
surveillance and treatment for oncologic events. Our results 
confirm that management of oncologic events from nonradical 
management is possible with appropriate surveillance. In the 
future, prospective long-term studies with large subject numbers 
are necessary to support our conclusion on the oncologic safety 
of selecting patients for nonradical management based on MRI 
assessment.
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