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Oncologic Outcomes of Organ Preserving Approaches in
Patients With Rectal Cancer Treated With Preoperative
Chemoradiotherapy
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Purpose: We evaluated the oncologic outcomes of organ-preserving strategies in patients with rectal cancer treated with
preoperative chemoradiotherapy (PCRT).

Methods: Between January 2008 and January 2013, 74 patients who underwent wait-and-watch (WW) (n = 42) and local
excision (LE) (n = 32) were enrolled. Organ-preserving strategies were determined based on a combination of magnetic
resonance imaging, sigmoidoscopy, and physical examination 4-6 weeks after completion of PCRT. The rectum sparing
rate, 5-year recurrence-free survival (RFS), and overall survival (OS) were evaluated.

Results: The rectum was more frequently spared in the LE (100% vs. 87.5%, P = 0.018) at last follow-up. Recurrence oc-
curred in 9 (28.1%) WW and 7 (16.7%) LE (P = 0.169). In the WW, 7 patients had only luminal regrowth and 2 had com-
bined lung metastasis. In the LE, 2 (4.8%) had local recurrence only, 4 patients had distant metastasis, and 1 patient had
local and distant metastasis. Among 13 patients who indicated salvage surgery (WW, n = 7; LE, n = 11), all in the WW re-
ceived but all of LE refused salvage surgery (P = 0.048). The 5-year OS and 5-year RES in overall patients was 92.7% and
76.9%, respectively, and were not different between WW and LE (P = 0.725, P = 0.129).

Conclusion: WW and LE were comparable in terms of 5-year OS and RFS. In the LE group, salvage treatment was per-
formed much less among indicated patients. Therefore, methods to improve the oncologic outcomes of patients indicated

for salvage treatment should be considered before local excision.
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INTRODUCTION

The surgical principle of total mesorectal excision has resulted in
improved oncologic outcomes. It decreases the local recurrence
rate in locally advanced rectal cancer combined with preoperative
chemoradiotherapy (PCRT). However, total mesorectal excision
is associated with perioperative morbidity and impaired quality of
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life [1-4]. Many patients experience bladder/sexual dysfunction
or low anterior resection syndrome, and some require a perma-
nent stoma [2-4]. Therefore, clinicians have tried to identify treat-
ment strategies that maintain quality of life without compromis-
ing oncologic outcomes.

PCRT results in various degrees of responses, and 15%-30% of
patients showed complete regression of primary tumor [5, 6]. Or-
gan-preserving approaches have gained popularity after several
studies showed that good response to PCRT was a predictor for
good oncologic outcomes [6, 7]. Organ-preserving approaches
such as local excision (LE) or wait-and-watch (WW) for patients
with clinical complete (cCR) or near complete regression after
PCRT provide the undeniable benefits of avoiding surgical com-
plications and the emotional and practical difficulties of living
with a stoma. Organ preserving approaches in rectal cancer sur-
gery must not impair oncologic outcomes. Many studies reported
comparable oncologic outcomes after LE in the early period of
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organ-preserving approaches [8-10]. The most attractive factor of
LE is pathologic confirmation of primary tumor regression. In
cases of pathologically confirmed complete regression of primary
tumor, the overall survival (OS) rate after LE was comparable
with that after radical resection [8-10].

LE does not provide information about lymph node metastasis,
an important prognostic factor. In addition, some studies re-
ported that a long interval between completion of PCRT and sur-
gical intervention improved tumor response [11, 12]. Therefore,
WW has recently gained support. However, insufficient accuracy
in assessing tumor regression level after PCRT is a limitation re-
garding the decision to undergo WW and surveillance.

Although many studies regarding organ preserving approaches
after PCRT have been reported recently, these studies included a
small number of patients and only one type of organ preserving
approach. There was no clear evidence for the benefit of confirm-
ing pathologic tumor regression grade (TRG) using LE or differ-
ences in clinical/oncological outcomes between LE and WW.
Therefore, clinical confusion remains when determining which
type of organ preserving approach to perform.

In this study, we assessed the oncologic outcomes of LE and
WW approaches for patients with rectal cancer who showed good
clinical response after PCRT and evaluated the clinical course of
patients who underwent each approach.

METHODS

Patients and treatment

This study included patients who underwent WW and LE for
rectal cancer after PCRT between January 2008 and December
2012 at Asan Medical Center. During the study period, 2,832 pa-
tients underwent PCRT for rectal cancer and 2,758 patients re-
ceived radical resection. A total of 74 patients who received organ
preserving strategies such as WW and LE were included. Among
them, 42 patients received LE and 32 patients received WW.
Those with unavailable pathology results, synchronous metastatic
disease, and who could not complete PCRT were excluded from
analysis. This study was approved by the Institutional Review
Board (IRB) of Asan Medical Center (approval number: 2017-
1022) and informed consent was waived according to IRB regula-
tions.

Patients received a total dose of 50-50.4 Gy radiotherapy with
22 to 25 fractions of local irradiation in the pelvis, 1.8-2.0 Gy
each, 5 times a week for 5 weeks and a boost dose of 5.4-6.0 Gy
radiation to the primary tumor over 3 days. Concurrent chemo-
therapy consisted of either oral administration of capecitabine
(825 mg/m’) twice daily or 2 cycles of intravenous bolus injection
of 5-fluorouracil (5-FU, 375 mg/m’/day) and leucovorin (20 mg/
m?*/day) for 3 days during the 1st and 5th week of radiotherapy.
Some patients also received oxaliplatin as a combined regimen.

All patients were re-examined by physical examination, rectal
magnetic resonance imaging (MRI), abdominopelvic computed
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tomography (CT), chest CT, and sigmoidoscopy at 4-6 weeks af-
ter PCRT completion. Organ-preserving strategies were deter-
mined based on a combination of the re-evaluation results. Or-
gan-preserving strategies were suggested to patients with clinically
complete or near complete regression of primary tumor and no
evidence of radiologic lymph node metastasis or distant metasta-
sis. Determination of LE or WW approach was decided following
discussion between the surgeon and patient and consideration of
medical condition, age, and socioeconomic circumstances. LE
was performed 6-10 weeks after completion of PCRT. Pathologic
examination was performed by pathologists specialized in
colorectal cancer pathology. Pathologic responses to PCRT were
evaluated in resected specimens using the TRG system according
to the proportion of tumor cells and fibrosis suggested by the
Gastrointestinal Pathology Study Group of the Korean Society of
Pathologists [13]. Patients pathologically diagnosed with >ypT2
disease were strongly recommended to undergo immediate sal-
vage radical resection after LE. Indeed, salvage operation was also
recommended for patients with deep submucosa (SM) invasion
(=2ypSM2), lymphovascular invasion, perineural invasion, tumor
budding, and margin involvement.

Surveillance and oncologic outcome

Digital rectal examination, laboratory studies including carcino-
embryonic antigen (CEA) level, and sigmoidoscopy were per-
formed every 3 months during the first 2 years after operation.
An abdominopelvic CT scan and chest CT scan were performed
every 6 months for patients who underwent LE. Colonoscopy was
performed every 2-3 years. For patients managed by WW, digital
rectal examination, sigmoidoscopy, CEA measurement (every 3
months in the first 2 years and then every 6 months), CT scan of
the chest, abdomen, and pelvis (every 6 months for 5 years), and
colonoscopy (every 2-3 years) were performed after first post-
PCRT assessment.

Local regrowth was defined as clinical, endoscopic, or radiologic
evidence of intraluminal tumor. Luminal regrowth identified
within 12 months was categorized as early regrowth. Local recur-
rence was defined as presence of tumor within the rectal wall after
excision or within the mesorectum.

Recurrence-free survival (RFS) and OS were counted from the
day of LE or completion of PCRT to the date of the first recur-
rence event. For patients indicated for salvage resection, the
5-year RFS after salvage resection (SRFS) was analyzed.

Statistical analysis

Clinicopathologic characteristics were analyzed using chi-square
tests, independent-sample t-tests, and logistic regression. Onco-
logic outcomes such as RFS, sRFS, and OS were evaluated using
the Kaplan-Meier method with the log rank test. Statistical signifi-
cance was defined as P < 0.05, and all analyses were performed
using IBM SPSS Statistics ver. 21.0 (IBM Co., Armonk, NY, USA).
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RESULTS

Clinical characteristics

The study included 32 patients in the WW group and 42 in the LE
group. The median dose of radiotherapy was 50.4 Gy. The most
commonly used chemotherapeutic regimen in PCRT was 5-fluo-
rouracil and leucovorin (47.9%). Median serum CEA before PCRT
was 2.2 ng/mL (interquartile range [IQR], 1-7.2 ng/mL). Age, sex,
and follow-up duration did not differ between LE and WW
groups. Median pre-PCRT CEA was higher in the WW group (P =
0.001). Pre-PCRT cT3-4 was more common in the WW (P =
0.002) group and pre-PCRT c¢N+ was also significantly more com-
mon in the WW (P < 0.001) group. Median follow-up duration
was 68 months (IQR, 57-88 months) in all patients (Table 1).

Pathologic and clinical outcomes after LE and salvage
treatment

In the LE group, 22 patients were confirmed to have total primary
tumor regression. Five patients had >ypT2 disease (4 ypT2 and 1
ypT3). Five patients had tumor confined within the mucosa, and
9 patients had tumor invading the SM. Nine patients had near to-
tal regression and 8 patients had moderate regression. Eleven pa-
tients who were recommended for salvage resection refused to

Table 1. Clinicopathologic characteristics

undergo salvage resection. Among them, 5 patients experienced
recurrence. Three patients had distant metastasis, 1 had only local
recurrence, and 1 experienced combined local and systemic re-
currence. One patient with ypT3 disease and 1 patient with ypT2
disease were free of recurrence for 73 and 43 months, respectively.

In the WW group, 9 patients experienced luminal regrowth and
1 patient had synchronous distant metastasis. Five patients had
early luminal regrowth. Eight patients with luminal regrowth
were referred to salvage resection, and all of them received salvage
resection. Of these resections, 2 were LEs, 2 were abdominoperi-
neal resections, and 3 were sphincter preserving radical resec-
tions. Among 8 patients who received salvage resection, 5 experi-
enced postoperative recurrence. All except 1 patent, who had dis-
tant lymph node metastasis detected at 14 postopertive months,
occurred within 1 year; 3 had lung metastasis and 1 had mesorec-
tal lymph node metastasis (Fig. 1).

Clinical and oncologic outcomes

Postoperative complications occurred in 23% of the LE group and
33.3% of the WW group after salvage resection. In the LE group,
the most common complication was anal pain, which occurred in
6 patients (14.3%). Incontinence developed in 2 patients, voiding
difficulty developed in 1 patient, and perirectal inflammation re-

Variable Wait-and Watch (n = 32) Local excision (n = 42) P-value
Age (yr) 64 (58-74) 62 (54-69) 0.260
Sex 0.815
Male 20 (62.5) 25 (59.5)
Female 12 (37.5) 17 (40.5)
Pre-PCRT CEA (ng/mL) 2.7 (1.7-4.0) 1.7 (1.2-2.2) 0.001
Concomitant chemotherapeutic regimen 0.004
5-Fluorouracil/leucovorin 29(90.7) 25 (59.5)
Capecitabine 1) 16 (38.1)
FOLFOX or XELOX 6.2) 1(2.4)
Pre-PCRT cT category 0.002
cT1-2 10 (31.3) 29 (69)
cT3-4 22 (68.8) 13 (31)
Pre-PCRT cN category <0.001
cN (5 6 (18.8) 25 (59.5)
N (+) 26 (81.3) 17 (40.5)
Rectum-sparing at last follow-up time 28 (87.5) 42 (100) 0.018
Salvage treatment indication
Luminal regrowth only 7(21.9) -
>pT2 - 6(14.3)
Follow-up duration (mon) 73 (565-90) 65 (57-67) 0.725

Values are presented as median (interquartile range) or number (%).
PCRT, preoperative chemoradiotherapy; CEA, carcinoembryonic antigen; FOLFOX, 5-fluorouracil, leucovorin and oxaliplatin; XELOX, capecitabine and oxaliplatin.
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quiring conservative treatment developed in 1 patient. One pa-
tient had pelvic abscess and received stoma formation. Among 9
patients who received salvage resection in the WW group, com-
plications occurred in 3 patients (33.3%). Among them, 1 patient
had internal herniation requiring surgical resection. The others
had ileus and voiding difficulty. At last follow-up time, the rectum
was preserved in 70 patients (94.6%). The rectum-sparing rate
was significantly higher in the LE group (100% vs. 87.5%, P =

Local excision
(n=42)

Indication for
salvage surgery (n = 11)

i

Surveillance (n = 31)

'

ypT1 (n = 6) ypTO (n = 23), ypTls (n = 5),
ypT2 (n = 4) ypT1 (1 =3)
ypT3 (n=1)
All refused salvage surgery
¢ No recurrence

(n =28, 90.3%)

No recurrence
(n=7,54.5%)

Recurrence (n = 5, 45.5%)
Systemic (n = 3) v

0.018) at last follow-up.

Overall, in patients with organ preserving approaches, 5-year
RFS was 76.9% and 5-year OS was 92.6%. The 5-year OS was 93.3%
in the WW group and 92% in the LE group (P = 0.668). The
5-year RES was higher in the LE group (84.6%) than in the WW
group (69.8%), but it was not statistically different (P = 0.12) (Fig.
2). The 5-year sRFS was significantly lower in patients who re-
ceived salvage resection (37.5%) than in patients who were not in-

Watch-and-wait
(n=32)

Luminal regrowth (n = 9, 28.2%)
Luminal regrowth only (n = 7)
Combined with lune metastasis (n = 2)

Sustained complete
regression at 1 year
(n=23,71.8%)

y y
Local recurrence Lost to follow-up
(n=1) (n=1)

\4 4
No recurrence Salvage resection
(n =22, 95.6%) (n=28)

Local (n=1)

Local-+systemic (n = 1) Recurrence (n = 2, 9.7%)

Local (n=1)
Systemic (n = 1)

y
Recurrence (n = 5, 62.5%)
Systemic (n = 4)
Local (n=1)

Fig. 1. Organ-preserving approach in patients with rectal cancer treated with preoperative chemoradiotherapy.
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Fig. 2. Oncologic outcomes according to type of organ-preserving approach. Recurrence-free survival (A) and overall survival (B). WW, wait-

and-watch; LE, local excision.
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dicated for salvage resection (95.5%) in the WW group (P < 0.001),
but 5-year OS was not different (87.5% vs. 95.5%, P = 0.691). In
the LE group, 5-year OS (62.5% vs. 97%) and sRES (50% vs. 91%)
were both significantly lower in the salvage-indicated group (P =
0.001, respectively).

DISCUSSION

In the present study, 72 patients who received organ-preserving
approaches after PCRT for mid and low rectal cancer showed fa-
vorable oncologic outcomes in terms of OS and RFS.

Several studies that showed acceptable oncologic outcomes com-
bined with high final rectum preservation rate support organ-pre-
serving approaches. Habr-Gama, a pioneer of the WW approach,
reported good oncologic outcomes in patients with cCR to PCRT
[14]. Maas et al. [15] included 21 patients with cCR response after
PCRT in the WW policy group. They compared oncologic out-
comes of the WW group with those of patients who had patho-
logic CR after surgery. Results showed that RFS and OS were not
significantly different between WW patients and patients with
pathologic CR who had surgery (P = 0.770 for RFS, P = 0.228 for
0S), although the mean follow-up duration was not long enough
to draw conclusions regarding oncologic outcomes (25 months
for WW;, 35 months for resection group). A multicenter observa-
tional registry study with the International Watch & Wait Data-
base (IWWD) was recently performed [16]. IWWD is a registry
of patients who received PCRT and management by WW. Among
1,009 patients logged in the registry, 880 patients (87%) achieved
cCR status after PCRT. With median follow-up time of 3.3 years,
2-year cumulative local regrowth rate was 25.2%, and 87.8% of
these patients could be salvaged by surgery.

The present study showed similar results with previous studies
in terms of local regrowth, OS, and RFS. Because regrowth is con-
sidered recurrence, RFS was 76.9% while OS was up to 93.3% in
the WW group. Salvage rate was 88.9%, and no patients refused
salvage resection.

A major limitation of WW is that it is a limited diagnostic
method to determine clinical CR. Although mrTRG using MRI
has been accepted as a method to better correspond to pathologic
evaluation, accuracy is not satisfactory [17-19]. For nodal staging,
it was more difficult to diagnose even in patients who did not re-
ceive PCRT [20]. Therefore, LE is attractive because it allows
pathologic TRG. Pathologic confirmation of tumor regression
with LE allows identification of patients indicated for salvage re-
section and early salvage. However, according to a previous study
of LE after PCRT, the salvage resection rate was usually around
50% [8, 9, 21]. Considering the salvage rate in WW approaches
50%-100% [15, 22, 23], LE in the present study did not get the
benefit of pathologic examination. Indeed, surgical morbidity was
reported to be 3.8%-44.4% after LE [8, 9, 21]. Suture dehiscence
and rectal pain were the major surgical morbidities. However, we
also realize that postoperative complications after salvage resec-
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tion in WW exceeded those of LE. We need to find a way to give
salvage resection in an effective way for indicated patients after LE
and carefully evaluate oncologic and clinical outcomes after sal-
vage resection to achieve improved oncologic outcomes and satis-
factory quality of life.

Because of limitations in the diagnosis method after PCRT and
concerns for residual cancer in the bowel wall or mesorectum, in-
tensive surveillance usually followed WW and LE. The surveil-
lance schedule varies by institution. In the first 2 years, surveil-
lance endoscopy and MRI were performed every 2 or 3 months.
Local regrowth was reported as 5%-60% in previous studies [8,
10, 16, 21, 24]. The IWWD reported that 24% showed local re-
growth and 88% occurred within 2 years. Most regrowth was
confined within the bowel wall [16].

This study showed similar outcomes; 21.9% showed no metasta-
sis regrowth, all of which occurred within 2 years. Distant metas-
tasis sites were all lung, and metastasis occurred 7 to 8 months af-
ter completion of PCRT. One patient had mesorectal lymph node
metastasis diagnosed immediately after salvage LE. Mesorectal
lymph node metastasis was not frequent in previous studies on
WW. Surveillance should focus on luminal recurrence during the
first 2 years. Appropriate methods and intervals to detect systemic
metastasis or mesorectal nodes continue to be discussed. The
3-year RFS after salvage surgery in WW was 57.1%, but the 5-year
OS in patients who received salvage surgery was 77.9%. Postsal-
vage recurrence developed within 1 year after salvage in 4 of 5 pa-
tients who experienced salvage resection. In other studies report-
ing postsalvage recurrence, most recurrences occurred within 2
years after salvage [22, 23, 25]. Proper postsalvage surveillance
methods and intervals must be further evaluated. The implica-
tions of intensive surveillance on oncologic outcomes also require
further evaluation.

At the last follow-up, rectum preservation was significantly
higher in the LE group than in the WW group. However, this was
caused by avoidance of salvage surgery in the LE group. This
study showed good overall survival after organ-preserving ap-
proach for patients with cCR after PCRT for rectal cancer. Further
investigations are needed to improve salvage treatment rate after
LE and determine the clinical benefit of early salvage. Limitations
of this study include its retrospective nature and that included pa-
tients are heterogeneous and from a single center. Regardless of its
limitations, this study provides practical information regarding
treatment of rectal cancer with PCRT. A prospective study would
be helpful to investigate organ-preserving approaches in patients
with rectal cancer treated with PCRT.
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