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Graphic Abstract

Purpose To determine the feasibility of preoperative chemoradiotherapy (PCRT)
in patients with clinical T2NO distal rectal cancer.
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Purpose: This study was designed to determine the feasibility of preoperative chemoradiotherapy (PCRT) in patients with
clinical T2NO distal rectal cancer.

Methods: Patients who underwent surgery for clinical T2NO distal rectal cancer between January 2008 and December
2016 were included. Patients were divided into PCRT and non-PCRT groups. Non-PCRT patients underwent radical re-
section or local excision (LE) according to the surgeon’s decision, and PCRT patients underwent surgery according to the
response to PCRT. Patients received 50.0 to 50.4 gray of preoperative radiotherapy with concurrent chemotherapy.
Results: Of 127 patients enrolled, 46 underwent PCRT and 81 did not. The mean distance of lesions from the anal verge
was lower in the PCRT group (P=0.004). The most frequent operation was transanal excision and ultralow anterior resec-
tion in the PCRT and non-PCRT groups, respectively. Of the 46 patients who underwent PCRT, 21 (45.7%) achieved
pathologic complete response, including 15 of the 24 (62.5%) who underwent LE. Rectal sparing rate was significantly
higher in the PCRT group (11.1% vs. 52.2%, P <0.001). There were no significant differences in 3- and 5-year overall sur-
vival and recurrence-free survival regardless of PCRT or surgical procedures.

Conclusion: PCRT in clinical T2NO distal rectal cancer patients increased the rectal sparing rate via LE and showed ac-
ceptable oncologic outcomes. PCRT may be a feasible therapeutic option to avoid abdominoperineal resection in clinical
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T2NO distal rectal cancer.
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INTRODUCTION

Total mesorectal excision (TME) has become the reference stan-
dard of treatment for localized rectal cancer. Despite its efficacy in
the control of local tumors, TME is associated with several com-
plications and morbidities, including urinary and sexual dysfunc-
tion, defecatory problems, and permanent stoma [1, 2]. In addi-
tion, patients with far distal rectal cancer may require abdomino-
perineal resection (APR) when TME is performed. A watch and
wait approach after preoperative chemoradiotherapy (PCRT) is
an alternative to TME in selected patients, including those clini-
cally suspected of achieving complete remission (CR) of the pri-
mary lesion without lymph node metastasis [3-6]. However, the
future occurrence of CR cannot be predicted accurately, and high
local recurrence rates have been reported [7-9]. Alternatives to
TME include local excision (LE), such as transanal excision (TAE)
or transanal microinvasive surgery (TAMIS); these may achieve
pathologic CR (pCR) and can prevent complications such as low
anterior resection (LAR) syndrome, as well as improve quality of
life (QOL) without a permanent stoma [10].

LE may be indicated in patients with early, clinical TINO rectal
cancer without high-risk features such as lymphovascular inva-
sion or perineural invasion [11]. The performance of LE pre-
cludes the performance of lymph node dissection, and LE alone is
associated with a higher rate of local recurrence than TME [12].

PCRT followed by TME has become the standard of treatment
in patients with clinical T3-4 and/or node-positive patients, and
it has shown good local control in several randomized controlled
trials (RCTs) [13-15]. As an extension of these findings, several
studies found that PCRT before LE may be effective for local tu-
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mor control, and PCRT followed by LE may have oncologic out-
comes similar to those of TME [16, 17]. Approximately 8% to
24% of patients show pCR after PCRT [18], whereas the onco-
logic outcomes of LE in patients with a good response to PCRT
are similar to those of TME [16, 19, 20].

The standard treatment of patients with clinical T2NO rectal
cancer is radical surgery with TME. The clinical benefits of PCRT
in these patients are not widely recognized. In this study, we ret-
rospectively assessed the feasibility of PCRT in patients with clini-
cal T2NO rectal cancer and analyzed the outcomes of PCRT, in-
cluding its likelihood of rectal preservation.

METHODS

Ethics statements

This study protocol was approved by the Institutional Review
Board of Asan Medical Center (No. 2020-0967). The requirement
for informed consent was waived because of the retrospective na-
ture of the study.

Patients
The medical records of patients with clinical T2NO distal rectal
cancer who underwent surgery between January 2008 and De-
cember 2016 were retrospectively reviewed. Patients were staged
according to endorectal ultrasound, magnetic resonance imaging,
and colonoscopy results. Patients were included if they had patho-
logically confirmed adenocarcinoma within 4 cm of the anal
verge (AV) and did not have distant metastases.

Patients included in the study were divided into 2 groups, those
who underwent PCRT and those who did not. Upfront surgery
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was mainly performed in patients who were less likely to undergo
APR considering sex, length of the anal canal, and pelvic diame-
ter. Among these patients, those clinically likely to have <T2 dis-
ease underwent LE based on the surgeon’s opinion. Patients who
were considered more likely to undergo APR based on clinical
factors underwent PCRT to reduce the tumor size and avoid APR.

Doses and regimens for preoperative chemoradiotherapy
Patients received total 50.0 to 50.4 Gy of preoperative radiother-
apy, which was administered as 45.0 to 46.0 Gy to the entire pelvis
in 1.8 to 2.0 Gy daily fractions, followed by a 4.0 to 5.4 Gy boost
to the primary tumor in a 1.8 to 2.0 Gy daily fractions. Patients
received concurrent chemotherapy consisting of oral capecitabine
(825 mg/my’, twice daily) or 2 cycles of 5-fluorouracil (375 mg/m?/
day, for 3 days) with leucovorin (20 mg/m?/day, for 3 days) during
the 1st and 5th weeks of radiotherapy.

Patients who underwent PCRT had surgery 7 to 8 weeks after
PCRT. Patients in the TME group underwent ultralow anterior
resection (uULAR); an operation to remove part of the left side of
the colon including the entire rectum; or APR, whereas patients
in the LE group underwent TAE or TAMIS, a method of excising
full-thickness tumors.

Surveillance

All patients were followed up for approximately 5 years after sur-
gery, after which patients were recommended to undergo regular
medical examinations every 2 years, including laboratory tests
such as serum carcinoembryonic antigen measurement, abdomi-
nopelvic computed tomography (APCT), chest computed tomog-
raphy (CCT), and colonoscopy. All patients underwent surveil-
lance every 6 months at the outpatient clinic. Patients in both the
TME and LE groups underwent APCT every 6 months and CCT
every 6 to 12 months. Patients in both groups were evaluated by

127 Patients with
cT2NO rectal cancer
(AV <4 cm)

46 PCRT 81 Non-PCRT

— 24 Local excision — 9 Local excision

— 22 TME — 72 TME

Fig. 1. Flowchart of included patients. AV, anal verge; PCRT, preop-
erative chemoradiotherapy; TME, total mesorectal excision.
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colonoscopy 6 months after surgery; patients in the TME group
underwent colonoscopy every 2 to 3 years thereafter, whereas pa-
tients in the LE group underwent alternate sigmoidoscopy and
colonoscopy every 6 months.

Table 1. Demographic and clinicopathological characteristics of the
study patients (n=127)

Characteristic (:EF;L) N(c:]n;I;(',;F)(T P-value
Age (yn) 61.9+11.0 61.2+12.9 0.757
Sex 0.089
Male 33(71.7) 45 (55.6)
Female 13(28.3) 36 (44.4)
Distance from anal verge (cm) 29+11 3.4+0.8 0.004
Operation <0.001
APR 10 (21.7) 6 (7.4)
uLAR 12 (26.1) 66 (81.5)
TAE 20 (43.5) 8(9.9
TAMIS 48.7) 1(1.2)
Histologic grade 0.010
WD 19 (41.3) 14(17.3)
MD 27 (58.7) 66 (81.5)
PD 0(0) 1(.2)
Resection margin NA
RO 46 (100) 81 (100)
Ri 0(0) 00
Lymphovascular invasion <0.001
Yes 0(0) 41 (50.6
No 35 (76.1) 40 (49.4)
Perineural invasion <0.001
Yes 000 44 (54.3
No 34 (73.9) 37 (45.7)
(y)pT <0.001
0 21 (45.7) 0(0)
1 14 (30.4) 15 (18.5)
2 11 (23.9) 64 (79.0)
3 0(0) 2 (2.5
PCRT complication 25 (54.3) NA
Surgical complication 6 (13.0) 12 (14.8) >0.999
Recurrence 5(10.9) 7(8.6) 0.756

Values are presented as mean + standard deviation or number (%).

PCRT, preoperative chemoradiotherapy; APR, abdominoperineal resection; uLAR,
ultralow anterior resection; TAE, transanal excision; TAMIS, transanal minimally in-
vasive surgery; WD, well-differentiated; MD, moderately differentiated; PD, poorly
differentiated; NA, not applicable.
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Table 2. Demographic and clinicopathological characteristics of pa-

tients according to type of surgery

Table 2. (Continued)

Characteristic e)l(-((:)ig?(!n TOtaL)'::?;ngtal P-value Characteristic e)l(_(?iz?(l)n TotaL)r::ia:izr:ctal P-value
PCRT (n=46) 24 22 Resection margin NA
Age () 639+104  596+114  0.191 RO 9 (100) 72 (100)
Sex 0.146 R1 0(0) 0(0)
Male 15 (62.5) 18 (81.8) Lymphovascular invasion >0.999
Female 9(37.9) 4(18.2) Yes 5 (55.6) 36 (50.0)
Distance from anal verge (cm) 27+1.2 3.1+09 0.275 No 4 (44.4) 36 (50.0)
Histologic grade 0.958 Missing data 0(0) 0(0)
WD 10 (41.7) 9(40.9) Perineural invasion 0.057
MD 14 (58.3) 13 (59.1) Yes 3(33.3) 41 (56.9
PD 0(0) 0(0) No 6(667)  31(431)
Resection margin NA pT 0.439
RO 24 (100) 22 (100) 1 3(33.3) 12 (16.7)
R1 0 00 2 6 (66.7) 58 (80.6)
Lymphovascular invasion NA 3 0(0) 2(2.7)
Yes 0 00) Adjuvant chemotherapy 4.(44.4) 1(1.4) <0.001
No 16 (66.7) 19(86.4) Adjuvant adiotherapy 5 (55.5) 0(0) <0.001
Missing data 8(33.9) 3(136) Surgical complications 0(0) 12(16.7) 0.999
Perineural invasion NA Recurrence 2(22.2) 5 (6.9 0.172
Yes © 00) Local recurrence 2(22.2) 4 (5.5)
No 15(62.5) 19(86.4) Systemic recurrence 0(0) 1(1.4)
Missing data 9(37.9) 3(136) Values are presented as number only, mean + standard deviation, or number (%).
ypT 0.042 PCRT, preoperative chemoradiotherapy; WD, well-differentiated; MD, moderately
0 15 (62.5) 6(27.3) differentiated; PD, poorly differentiated; NA, not applicable.
1 6 (25.0) 8(36.4)
2 3129 8(36.4) Statistical analysis
PCRT complication 11(45.8) 10(45.9 0.979 Categorical variables were compared by the chi-square test and
Surgical complication 1(4.2) 5(22.7) 0.090 continuous variables by the Student t-test. Overall survival (OS)
Recurrence 3(12.9) 2(9.9) 0.711 and disease-free survival (DFS) were analyzed by the Kaplan-
Local recurrence 0(0) 0(0) Meier method and compared by the log-rank test. All statistical
Systemic recurrence 14.2) 2(0.1) analyses were performed using IBM SPSS ver. 25.0 (IBM Corp),
Local & systemic recurrence 26.3) 00) and a P-value of < 0.05 indicated statistical significance.
Non-PCRT (n=81) 9 72
Age () 68.2+11.6  60.3x129  0.083 RESULTS
Sex >0.999 Patients and tumor characteristics
Male 5(55.6) 40 (55.6) This study enrolled 127 patients diagnosed with clinical T2NO
Female 4 (44.4) 32 (44.4) rectal cancer. Among them, 46 patients underwent PCRT and 81
Distance from anal verge (cm) ~ 3.4+0.7 34+08 0.952 patients did not (Fig. 1). The demographic and clinical character-
Histologic grade 0.867 istics of the patients at baseline and the clinicopathological fea-
WD 2222) 12 (16.7) tures of the tumors are shown in Table 1. The mean distance from
o 778 50 619 the AV to the tum9r wa§ approximately 3 cm in both groups, al-
o . iy though that of patients in the PCRT group was shorter (2.88 +
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(Continued on the next section)

1.09 cm vs. 3.36 +0.75 cm, P=0.004). TAE was the most common
surgery in the PCRT group (43.5%), whereas uLAR was the most
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common operation in patients who did not undergo PCRT
(81.5%). Rectal sparing rate via LE (TAE, TAMIS) was signifi-
cantly higher in the PCRT group (11.1% vs. 52.2%, P <0.001).
The proportion of patients who underwent APR was significantly
higher in the PCRT group (21.7% vs. 7.4%, P <0.001). The pro-
portion of men was higher in the PCRT group, although the dif-
ference was not statistically significant (71.7% vs. 55.6%, P =
0.089). And there was no difference in mean age between the 2
groups (61.87+11.01 years vs. 61.20+12.91 years, P=0.757).
More than half of the patients in both groups had moderately dif-
ferentiated tumors, and RO resection was performed in all pa-
tients. Approximately 45% of patients who underwent PCRT
achieved pCR (ypTO0); in the upfront surgery group, 15 patients
were finally diagnosed as pathologic T1 category and 2 patients
were T3 category.

Table 2 shows the characteristics of the patients according to the
surgical methods. Among the 46 patients who underwent PCRT,
24 underwent LE and 22 underwent TME. Fifteen of the 24 pa-
tients (62.5%) who underwent LE after PCRT achieved ypT0. Of
the 22 patients in the TME after PCRT group, 6 (27.3%) achieved
ypTO0, and 8 (36.4%) each had ypT1 and ypT2. The percentage of
patients with ypTO was significantly higher in the LE than in the
TME group after PCRT (P=0.042). Three patients in the PCRT
group were confirmed to have ypT2 stage disease after LE. Al-
though radical surgery was recommended for oncologic safety,
none of these patients underwent radical surgery because of old
age, poor general performance, and patient’s refusal in each of the
3 patients. These patients all received adjuvant chemotherapy
rather than radical surgery. One patient experienced local and sys-
temic recurrence and died of cancer-related causes. There were no
significant differences in median age (64.0 years vs. 61.5 years,
P=0.191), tumor distance from the AV (2.73+1.24 cm vs.
3.05+0.90 cm, P=0.275), and the differentiation of tumors
(P=0.958) between the 2 groups. Among the 81 patients in non-
PCRT group, 9 underwent LE and 72 underwent TME. The rate
of adjuvant treatment such as chemotherapy and radiotherapy
was significantly higher in the LE without PCRT group (P <
0.001). Two patients in the non-PCRT group were confirmed as

Efficacy of preoperative chemoradiotherapy in patients with cT2NO distal rectal cancer

pT2 stage after LE. One patient was recommended for radical
surgery, but the patient refused. The patient had adjuvant concur-
rent chemoradiotherapy and survived without recurrence during
the 5-year follow-up. The other patient underwent neoadjuvant
chemoradiotherapy before radical surgery but refused radical sur-
gery after neoadjuvant chemoradiotherapy. The patient experi-
enced local recurrence after 29 months of LE and underwent sal-
vage surgery. He is alive without recurrence after salvage surgery.
There were no significant differences in age, sex, median distance
from the AV, and pathologic characteristics between the LE and
TME in the non-PCRT group.

Oncologic outcomes

The median follow-up was 59.0 months (range, 50.5-69.0
months) and there were no differences between the LE and TME
groups (P =0.225); the follow-up period was 59.5 months (range,
39.0-70.3 months) in the LE (TAE, TAMIS) group and 59.0
months (range, 53.0-69.0 months) in the TME (uLAR, APR)
group.

Fig. 2 shows recurrence-free survival (RFS) rates of included pa-
tients according to PCRT and surgical methods. The mean RFS
did not differ according to PCRT (PCRT, 131.71 +5.47 months
vs. non-PCRT, 133.85+4.38 months; P=0.775) or surgical meth-
ods (TME, 133.69+4.18 months vs. LE, 113.74 +7.04 months;
P=0.327). The 3-year RFS rates in patients who underwent PCRT
were 95.8% in the LE after PCRT group and 90.9% in the TME
after PCRT group (P =0.50). Supplementary Table 1 shows infor-
mation about patients with recurrent tumors. Among the patients
who underwent PCRT, 1 patient in the LE group and 2 patients in
the TME group developed distant metastasis. All 3 patients who
experienced systemic recurrence before 3 years in the PCRT
group underwent salvage surgery and all remain alive without any
evidence of disease. The 3-year RFS rates in the non-PCRT group
were not significantly different according to the surgical method
(LE, 77.8% vs. TME, 93.1%; P=0.183). Among 6 patients who
developed local recurrence in the non-PCRT group, 5 patients
had salvage operations and were alive without evidence of recur-
rence at the time of this publication. One patient who underwent
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2 st 2 s}t 2 40 | - PORT+LE
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RFS (mo) (B)
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Fig. 2. Kaplan-Meier estimates of recurrence-free survival of patients. (A) Recurrence-free survival (RFS) in the preoperative chemoradio-
therapy (PCRT) and non-PCRT groups. (B) RES in the total mesorectal excision (TME) and local excision (LE) groups. (C) RFS according to

PCRT and surgical procedures.
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stereotactic body radiation therapy and chemotherapy after pelvic
sidewall recurrence was alive with stable disease. And 1 patient
underwent palliative chemotherapy after systemic metastasis in-
cluding liver, lung, and bone expired at 59 months after primary
surgery.

The 5-year survival rate was analyzed in patients who were fol-
lowed up for more than 5 years, 39 in the PCRT group and 32 in
the non-PCRT group. In patients who underwent PCRT, the
5-year RFS rates were not significantly different between LE and
TME (LE, 83.3% vs. TME, 89.5%; P =0.59). Two additional pa-
tients in the PCRT group experienced recurrences 3 years after
surgery and all of them underwent LE as primary surgery. One
patient presented with multiple lung metastases and local pelvic
sidewall recurrence. He was treated with 8 cycles of chemotherapy
with FOLFOX (folinic acid, fluorouracil, and oxaliplatin) plus
bevacizumab, but he showed disease progression. He was subse-
quently treated with 8 cycles of additional chemotherapy with
FOLFIRI (folinic acid, fluorouracil, and irinotecan) plus bevaci-
zumab, but continued to show disease progression. Finally, he
died 5 years and 6 months after surgery. The other patient showed
local pelvic sidewall recurrence 39 months after surgery. He ini-
tially underwent TAMIS for rectal cancer 4 cm from the AV. The
tumor was ypT2 category with clear resection margins, but the
patient refused radical surgery. He underwent 4 cycles of adjuvant
chemotherapy with the leucovorin and fluorouracil regimen.
Three years later, a 5 cm left pelvic sidewall mass was detected
and R1 resection was done. And the patient was treated with 24
cycles of chemotherapy with FOLFIRI and bevacizumab, followed
by 4 cycles of chemotherapy with FOLFOX and bevacizumab.
However, his disease continued to progress with the development
of lung metastasis. The patient died 5 years and 3 months after the
first operation. The 5-year RES rates of the non-PCRT group were
not significantly different between LE and TME (LE, 66.6% vs.
TME, 93.1%; P=0.263). No additional patient experienced recur-
rence after 3 years in the non-PCRT group. The 5-year OS rates
were 100% in the PCRT group and 98.9% in the non-PCRT

group.

Complications caused by preoperative chemoradiotherapy
Complications caused by PCRT were defined as symptoms that
occurred in the period between the start of PCRT and before sur-
gery. PCRT was associated with a complication rate of 45.8% in
the LE after PCRT group and 45.5% in the TME after PCRT
group (P=0.979). All complications belonged to Clavien-Dindo
classification I, and it was treated only by symptom control
through the administration of analgesics or antidiarrheal drugs as
needed. Anal pain was the most frequent complication in both
groups (37.5% vs. 31.8%) (Supplementary Table 2).

Most of complications except one who experienced hand-foot
syndrome (HFS), improved within 1 month after the end of
PCRT. The duration of symptoms of HFS experienced by 1 pa-
tient was not recorded, but no additional medications were ad-
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ministered after PCRT.

Acute surgical complications

Acute surgical complications were defined as symptoms that oc-
curred within 1 month after surgery. There was no significant re-
lationship between the surgical complication rate and PCRT (P=
0.410). The incidence of complications such as wound problems
and mechanical ileus may have been higher in the TME group,
although the statistical significance was difficult to determine be-
cause of the small number of events.

Of 18 patients who experienced surgical complications, 6 were
in the PCRT group and 12 were in the upfront surgery group.
Among patients who underwent PCRT, 1 patient in the LE after
PCRT group underwent examination under anesthesia because of
a perianal abscess. The previous TAE closure site had been dis-
rupted, and incision and drainage were performed. Five patients
in the TME after PCRT group experienced surgical complica-
tions. Two experienced prolonged ileus, whereas the other 3 had
wound problems requiring further management. Two of these 3
patients were treated with antibiotics, and 1 underwent bedside
wound repair. Among patients who underwent upfront surgery,
there were no surgical complications in the LE without PCRT
group, whereas 12 patients in the TME without PCRT group ex-
perienced surgical complications. Seven patients experienced me-
chanical ileus, wound problems, voiding difficulty, and postopera-
tive syndrome of inappropriate antidiuretic hormone, and were
treated with supportive care; the other 5 patients suffered anasto-
mosis leakage, pelvic hematoma, and parastomal hernia, and were
treated with reoperations. None of the patients who experienced
complications died (Supplementary Table 3).

DISCUSSION

PCRT followed by TME improves local control in patients with
locally advanced rectal cancer and is regarded as a standard treat-
ment in many countries [21, 22]. Improved oncologic outcomes
have been reported in patients with advanced rectal cancer who
achieved a good response to PCRT [23, 24]. In a study, the 5-year
REFS of patients who achieved pCR after PCRT was comparable to
that of patients with tumors confined to the rectal mucosa [23].
Because of the absence of a residual tumor in ypTO0 patients, sur-
gery may have no advantages over observation alone, except for
confirming pathologic stage [4]. Moreover, surgery for distal rectal
cancer is associated with mortality and morbidities, including
anastomosis leak, sexual and urinary dysfunction, wound infec-
tion, and diverting or permanent ostomy formation [25-27].
Based on these results, observation alone was tested in highly se-
lected patients who achieved clinical complete response (cCR) to
PCRT [4]. Surgery and observation showed similar long-term
outcomes in patients with stage 0 disease, with cCR rates increas-
ing from 27% to 49.2% between 1998 and 2014 [3-6]. The local
recurrence rate was >30%, and approximately 93% of patients
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with recurrence were eligible for salvage surgery [6]. The 5-year
cancer-specific OS and DFS rates were 91% and 68%, respectively
[6]. Other studies, however, did not show similarly good onco-
logic outcomes, with cCR rates ranging from 0% to 25%, and local
recurrence rates from 5% to 50% [7-9, 28]. These discrepancies
raise concerns about the oncological safety of observation alone [7,
29]. Furthermore, there is no reliable preoperative imaging mo-
dality that can predict pCR [24, 30]. Thus, LE with full thickness is
increasingly performed to assure CR and organ preservation [10].

The main drawback to LE after PCRT as an organ-preserving
treatment is that lymph node dissection cannot be performed.
Many studies failed to find differences in the oncological out-
comes of patients who underwent TME and LE when ypT0-1 was
expected because of major tumor regression [16, 19, 20]. Most of
these studies reported OS rates of 85% to 100% and local recur-
rence rates of 3% to 9% after LE [16, 19, 20, 31]. A multi-institu-
tional phase 2 trial of patients with clinical T2NO distal rectal can-
cer (ACOSOG Z6041) who underwent PCRT followed by LE
found that the local and systemic recurrence rates were 5.1% and
6.3%, respectively [24]. These results were superior to those of a
population-based analysis from the National Cancer Database
and the Surveillance, Epidemiology and End Results database,
which reported a 5-year OS rate close to 76% in patients with
clinical T2NO rectal cancer who underwent transabdominal re-
section alone [32]. These findings suggest that radical surgery can
be avoided in selected patients who respond well to PCRT [24].

Studies have reported that there are no differences in surgical
complications between patients who undergo LE and those who
undergo TME [33-35]. However, functional QOL, as determined
by the rates of rectal sparing and avoiding stoma, are better in
those who undergo LE [36, 37]. Currently, an RCT comparing LE
and TME in patients with mid-to-low rectal cancer who have
magnetic resonance tumor regression grade 1 or 2 after PCRT is
ongoing [38].

Although various surgical techniques and PCRT have enabled
sphincter-saving resection in patients with distal rectal cancer,
APR may provide better oncologic outcomes in some patients.
However, APR results in a permanent stoma and poorer QOL. In
principle, TME should be performed in patients with cT2NO rec-
tal cancer, whereas APR should be infrequent. This study, there-
fore, attempted to determine the percentage of cT2NO patients
who can avoid APR and undergo sphincter saving such as uLAR
or rectal saving surgery which preserve rectal volume such as
TAE or TAMIS if they have a good response to PCRT. Approxi-
mately 87.4% of the patients in this study had sphincter-saving
surgery, which enabled 78.3% in the PCRT group and 92.6% in
the non-PCRT group to avoid APR. Moreover, the rectum of
52.2% of patients in the PCRT group and 11.1% in the non-PCRT
group could be preserved via LE, and 45.7% of patients were
pathologically confirmed as ypTO0 after surgery in the PCRT
group. The rectal saving rate was significantly higher in the PCRT
group (P <0.001), whereas the sphincter-saving rate was higher in
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the non-PCRT group (P =0.022). This may be attributed to the
fact that PCRT was performed to avoid APR in patients with high
APR potential when underwent TME due to tumor location, size,
sex, length of the anal canal, and anatomical problems such as
narrow pelvis.

The mean distance from the AV was significantly longer in the
upfront surgery group than in the PCRT group. This indicates
that upfront surgery was attempted in patients who had a high
probability of sphincter saving despite TME. Patient and tumor
characteristics were similar between the LE and TME groups re-
gardless of PCRT. In the PCRT group, the number of patients
who achieved pCR was higher in the LE group. In addition, 33%
of patients who underwent LE were confirmed to be pathologic
T1 in the upfront surgery group. This may be because LE was
preferentially performed according to the surgeon’s decision in
patients who had focal T2 suspicion, but in whom the possibility
of T1 could not be excluded.

There were no statistically significant differences in 3- and
5-year OS and RFS between the PCRT group and the upfront sur-
gery group. Although not statistically significant, RFS was lower
in patients who underwent LE as upfront surgery; this was
thought to be due to the small number of patients who under-
went LE as upfront surgery and the fact that most of them refused
radical surgery to lower the recurrence rate. In patients who un-
derwent PCRT, the difference in mean cancer-specific survival
between the LE and TME groups was marginally significant
(84.6 5.4 months vs. 100.5+5.8 months, P=0.05), which is
likely because the mean follow-up period was approximately 10
months longer in the TME than in the LE group.

Patients who undergo PCRT may experience treatment-related
complications that do not occur in patients who undergo surgery
immediately after diagnosis. Although approximately 50% of pa-
tients who underwent PCRT experienced complications, there
were no complications requiring additional treatment compared
to the non-PCRT group.

This study had several limitations. First, the retrospective design
of the study resulted in selection bias; decisions regarding the sur-
gical procedure and the administration of PCRT were not deter-
mined in a randomized manner, and were instead based on the
operator’s subjective judgment according to the results of exami-
nations. Because LE was performed in patients with a good re-
sponse to PCRT or in those thought to be lower than T2 accord-
ing to the operator’s judgment, the pathologic stage was lower in
the LE group, and the proportion of patients who achieved pCR
was significantly higher in the LE than in the TME group. How-
ever, the overall pCR rate was comparable with that reported in
previous prospective trials [24, 39] including ACOSOG Z6041.
Second, after undergoing upfront surgery, 33.3% of clinical T2NO
patients showed pathological T1 stage. This result suggests that it
was difficult to accurately evaluate clinical T2NO only by preoper-
ative imaging studies, and it is possible that some of the patho-
logic TINO patients were included even among patients who un-
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derwent PCRT. Therefore, the present patient population may be
representative of clinical T2NO patients, unlike other studies that
only enrolled patients who underwent LE after PCRT. Third, the
number of patients enrolled in this study was small because the
standard treatment of cT2NO rectal cancer is upfront surgery with
TME rather than PCRT or LE. Fourth, QOL and functional out-
comes after surgery were not analyzed in this study. Prospective
trials comparing cT2NO patients according to PCRT status and
surgical procedures and the inclusion of a larger number of pa-
tients are needed. In addition, future studies should compare
functional outcomes, including urinary dysfunction, inconti-
nence, and sexual dysfunction, after surgery.

The results of this study suggest that PCRT can increase the rate
of rectal sparing via LE in selected patients with clinical T2NO
distal rectal cancer. LE alone can lead to good oncologic outcomes
in approximately 45% of patients with ypTO0.

In conclusion, PCRT in clinical T2NO distal rectal cancer pa-
tients is an effective alternative treatment that can improve rectal
sparing rates via LE with acceptable oncological outcomes when
clinically highly suspected to do APR.
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