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Purpose. Neoadjuvant chemoradiotherapy combined with total mesorec-
tal excision has become the standard of care for most rectal cancers. A
clinically complete response may develop following concurrent chemo-
radiotherapy. The potential clinical effectiveness of non-operative man-
agement is highlighted by pathologic response rates from neoadjuvant
trials. This is of concern for elderly patients and for those with significant
medical comorbidities. Another potential concern is the perceived reduc-
tion in quality of life with a permanent stoma. Therefore, we performed a
retrospective study to evaluate the results of non-operative management
after chemoradiotherapy, especially in clinically incomplete response pa-
tients with non-operative management.

Methods. Patients with stage 11 or I1I rectal cancer, treated between Janu-
ary 1, 2009 and December 31, 2017, were included in a retrospective
study. Clinical data were acquired from computer databases and informa-
tion concerning survival from the outpatient department follow-up and/or
telephone questionnaire. Patients with nonmetastatic rectal cancer treated
by neoadjuvant chemoradiation therapy, including 50.4 Gy and concomi-
tant S5-fluorouracil and leucovorin or capecitabine, were assessed for tu-
mor response six to eight weeks after chemoradiation therapy completion.
Complete and incomplete clinical responses were defined based on clini-
cal, image and endoscopic findings. After fully informed the patient and
families about the risk of non-operative management, both groups of pa-
tients have adopted the policy of no surgery with a surveillance program.
Results. Ten of 20 patients experienced a clinically complete response at
initial assessment after chemoradiotherapy (50%). Median follow-up time
was 38.2 months. Two patients (20%) experienced local recurrence (me-
dian recurrence time, 20.0 months). Two patients (20%) experienced sys-
temic recurrence. (median recurrence time, 8.0 months). By contrast, pa-
tients that experienced a clinically incomplete response had higher sys-
temic recurrence (40%, median recurrence time, 11.0 months).
Conclusion. The local recurrence rate in clinically complete response pa-
tients is similar to previous study. The optimal tools and follow-up inter-
val for assessing a clinically complete response remain to be determined.
Although non-operative management is a promising, innovative approach
in previous study, it should not be adopted into routine care until it has
been proven to be an equivalent or superior treatment approach in multi-
center prospective clinical trials.
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urgical resection has always been the gold stan-

dard of curative treatment in nonmetastatic rectal
adenocarcinoma. Starting around 2002, neoadjuvant
chemoradiotherapy (CRT) in combination with total
mesorectal excision (TME), either low anterior resec-
tion or abdominoperineal resection, became the stan-
dard of care for most rectal cancers.'”

In addition, neoadjuvant CRT leads to variable de-
grees of tumor downstaging.* The potential clinical
effectiveness of non-operative management (NOM) is
highlighted by pathologic response rates from neo-
adjuvant trials, particularly those using long-course
concurrent chemoradiotherapy (CCRT) for locally ad-
vanced cancers. Pathologic complete response (pCR)
rates in these trials range from 8% to 20%.*° For these
patients, questions regarding the necessity of TME
have been raised. Early studies with small samples
from specialized centers report success with NOM or
the watch-and-wait approach following neoadjuvant
CRT for rectal adenocarcinoma. %4

There was a doubling in the use of chemoradiation
— only management for rectal cancer over the study
period: 2.4% in 1998 to 5% in 2010." This shift has
been paralleled by improved preoperative imaging and
staging, including endoscopic ultrasound (EUS) and
magnetic resonance imaging (MRI). A NOM may
avoid the complications associated with TME. This is
of concern for elderly patients and for those with sig-
nificant medical comorbidities. Another potential con-
cern is the perceived reduction in quality of life with a
permanent stoma.

Several large meta-analyses reporting significantly
lower cumulative rates of local recurrence ranging
from 0.7% to 0.8% as well as improved overall sur-
vival (OS) and disease-free survival (DFS) compared
to partial responders or nonresponders.'*!” Neoad-
juvant CRT results in a clinical complete response
(cCR) in up to 49% of patients.!® Theoretically, if no
viable tumors remain, then surgery may not add clini-
cal benefit while potentially increasing morbidity. NOM
precludes pathologic confirmation of the primary tu-
mor and lymph node response. As a result, a cCR is
used as a surrogate for pCR.%

Although studies are promising, there is still in-
sufficient evidence to support general adoption of this

treatment paradigm. Therefore, we performed a retro-
spective study to evaluate the results of NOM after
CCRT, especially in clinically incomplete response
patients with NOM.

Materials and Methods

In this retrospective cohort study, a total of 604
patients were registered at Taipei Medical University
Hospital (TMUH) and had a diagnosis of stage II or
III rectal adenocarcinoma. Data were obtained from a
9-year period spanning January 2009 to December
2017. We excluded patient cases for which treatment
was indicated to be palliative, those with a prior can-
cer history, and those with surgical intervention. Pa-
tients with nonmetastatic rectal cancer treated by neo-
adjuvant chemoradiation therapy, including 50.4 Gy
with 1.8 fractions and concomitant capecitabine (825
mg/m? twice per day orally, 5 days per week for 5
weeks) or S5-fluorouracil (continuous infusion 325 or
400 mg/m? per day, the first and the last 4 days) and
leucovorin, were assessed for tumor response six to
eight weeks after chemoradiation therapy completion.
Clinical data were acquired from computer databases
and information concerning survival from outpatient
department follow-up and/or telephone questionnaire.
We calculated OS in months from the date of diagno-
sis to the last contact or confirmed death. A complete
clinical response was defined as “no residual tumor”,
based on digital rectal examination, direct visualiza-
tion by colonoscopy with or without biopsy, and im-
age studies including chest to abdomen computerized
tomography (CT) scan, pelvis magnetic resonance im-
aging (MRI) scan. An incomplete response was de-
fined as a residual ulcer/mass or positive biopsy. After
fully informed the patient and families about the risk
of non-operative management. The patients experi-
enced both a clinically complete and incomplete re-
sponse has adopted the policy of no surgery with a
surveillance program. A surveillance program included
complete physical and digital rectal examination every
1 to 2 months for the first year. After the first year,
visits were recommended every 3 months and every 6
months for the 2nd and 3rd years. In addition, CEA
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levels were determined every 2 to 3 months. Radio-
logical assessment, including chest to abdomen CT
scans and pelvic MRI, was performed at tumor re-
sponse assessment after at least 8 weeks from CRT
completion and every 6 months during this 12-month
period. Additional radiological studies and colono-
scopy with or without biopsy were ordered only in pa-
tients with any suspicion for disease recurrence.

Results

A total of 604 patients had received a diagnosis of
rectal adenocarcinoma. 328 patients underwent CCRT
and 302 of whom were excluded due to surgical inter-
vention. Four patients did not finish CCRT and two
patients had prior malignancy history (Fig. 1). Only
20 patients were finally included in the study. The
characteristics of these patients are shown in Table 1.
Mean age was 65.4 + 10.24 years old. Three patients
were pre-treatment clinical stage II and 17 patients
were stage II1. Four patients had local recurrence, six
patients had distant metastasis. Twelve patients were
death eventually. Median overall survival was 29.4
months. To focus on clinically incomplete response

Rectal cancer,
| diagonsed 2009-2017
[ (n=604)

‘ Underwent CRT

[ (n=328)
‘ - .
’ Excluded:
Received surgical intervention
; I (n=302)
| |
1 Included
‘ (n=26)
‘ Excluded:
Did not finished CRT (n=4)
‘ History of malignancy (n=2)
Final cohort
(n=20)

Fig. 1. Patient selection. CCRT: concurrent chemoradia-
tion, CRT: chemoradiation.

patients with non-operative management. Patients were
divided into four subgroups (Fig. 2). Ten of 20 pa-
tients experienced cCR at initial assessment after CRT
(50%). Median follow-up time was 38.2 months. Two
patients (20%) experienced local recurrence (LR)

Table 1. Patient characteristics

Clinical Clinical
Characteristics Ail patient, complete incomplete
% (No.)  response, response,
% (No.) % (No.)
Overall 100.0 (20)  50.0 (10)  50.0 (10)
Sex
Male 70.0 (14) 70.0 (7) 70.0 (7)
Female 30.0 (6) 30.0 (3) 30.0(3)
Age, years
<50 10.0 (2) 0.0 (0) 20.0 (2)
50-59 25.0 (5) 10.0 (1) 40.0 (4)
60-69 35.0(7) 60.0 (6) 10.0 (1)
70-79 25.0 (5) 20.0 (2) 30.0 (3)
>80 5.0(1) 10.0 (1) 0.0 (0)
Mean 65.4 69.06 61.71
Standard deviation 10.24 6.49 12.22
Initiall BMI®, kg/m’
<18.5 5.6(1) 0.0 (0) 11.1 (1)
18.5-24 38.9 (7) 33.3(3) 33.3(3)
24-27 33.3 (6) 44.4 (4) 22.2(2)
>27 222 (4) 33.3(3) 333 (3)
Mean 24.14 25.58 22.35
Standard deviation 3.51 2.61 3.81
Pre-Treatment stage
I 15.0(3) 20.0 (2) 10.0 (1)
111 85.0(17) 80.0(8) 90.0 (9)
N stage
0 15.0 (3) 20.0 (2) 10.0 (1)
Ia 15.0 (3) 30.0 (3) 0.0 (0)
Ib 30.0 (6) 20.0 (2) 40.0 (4)
Ia 20.0 (4) 30.0 (3) 10.0 (1)
IIb 20.0 (4) 0.0 (0) 40.0 (4)
Local recurrence 20.0 (4) 20.0 (2) 20.0 (2)
Systemic recurrence 30.0 (6) 20.0 (2) 40.0 (4)
Mortality 60.0 (12)  50.0 (5) 70.0 (7)
Regimen
Xeloda 30.0 (6) 10.0 (1) 50.0 (5)
5-FU + LV® 70.0 (14)  90.0 (9) 50.0 (5)
Initial CEA®, ng/ml
Mean 9.03 3.88 13.66
Overall survival, months
Mean 29.4 37.2 21.6

? Body mass index; ® 5-fluorouracil and leucovorin;
¢ Carcinoembryonic antigen.
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(median recurrence time, 20.0 months) and two pa-
tients (20%) experienced systemic recurrence (me-
dian recurrence time, 8.0 months). By contrast, pa-
tients experienced a clinically incomplete response
had higher systemic recurrence (40%, median recur-
rence time, 11.0 months). And individual initial clini-
cal stage, pre-CRT image study items, colonoscopy
and image study to proved LR or DM, DFS and OS
are shown in Table 2. LR or DM were proved mostly
with CT, MRI and colonoscopy.

Final cohort
(n=20)

Clinical complete Clinical incomplete

response (n=10) response (n=10)

!—l—ll—‘—l

No LR or DM LR or DM No LR or DM LR orDM
(n=6) (n=4) (n=4) (n=6)

Fig. 2. 4 subgroups. LR: local recurrence, DM: distant
metastasis.

Table 2. Patient list

Discussion

One prospective trial found delaying surgery for
11 weeks after CRT with integration of intensified
chemotherapy (mFOLFOX6) during the rest period
increased the pCR rate to 25% versus 18% with the
usual 6-week period.?! A recent update of this study
reported two additional study groups with surgery de-
layed by 15 and 19 weeks (4 vs. 6 intervening cycles
of mFOLFOX6); this resulted in pCR rates of 30%
and 38%, respectively.” Prolonging the interval from
preoperative RT to surgery by 2 versus 6 to 8 weeks,
as in the Lyon 90-01 trial, improved the pCR rate from
7% to 14%.2 However, delayed surgery did not ap-
pear to compromise clinical outcomes in several stud-
ieS.24’25

In a series from Memorial Sloan Kettering Cancer
Center evaluating patients treated with neoadjuvant
CRT followed by a planned resection in six weeks,
PCR was seen in only 25% of patients deemed as cCR
by preoperative proctoscopy.?® Determining a cCR is
defined variably, but it is typically assessed with a

Initial clinical Image study

Disease free survival,

. Proof of LR? or DM" Overall survival, months
stage items months

Patient 1 3C CT+MRI CT 2 7
Patient 2 3B CT+MRI MRI 4 26
Patient 3 3B CT+MRI CT 22 22
Patient 4 2A CT+MRI Excisional biopsy 5 8
Patient 5 3C CT+MRI Colonoscopy 2 10
Patient 6 3B CT+MRI CT 7 27
Patient 7 3B CT+MRI MRI 33 38
Patient 8 3A CT+MRI Colonoscopy+MRI 58 82
Patient 9 3B CT Colonoscopy 2 5
Patient 10 3B CT+MRI CT 1

Patient 11 2A CT+MRI 24 24
Patient 12 3B CT+MRI 21 21
Patient 13 3B CT+MRI 19 19
Patient 14 3C CT+MRI 4 4
Patient 15 3B CT+MRI 48 48
Patient 16 3A CT+MRI 24 24
Patient 17 3C CT 34 34
Patient 18 3C CT+MRI 34 34
Patient 19 2A CT+MRI 127 127
Patient 20 3B CT+MRI 27 27

 Local recurrence; ® Distant metastasis.
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combination of digital rectal examination (DRE), di-
rect visualization by proctoscopy, and imaging studies
with or without biopsy confirmation. Further study of
radiographic and biologic predictors of cCR/pCR may
ultimately facilitate improved selection of patients eli-
gible for NOM instead of a waiting period for all pa-
tients. Radiographic techniques, particularly MRI,
have already shown promise for defining favorable
outcomes following neoadjuvant CRT.?’

Additional improvements are necessary to improve
the accuracy of cCR assessment. Biomarkers and gene
expression profiles may also serve as predictive tools.
Low pretreatment carcinoembryonic antigen (CEA)
levels have been associated with an improved patho-
logic response. Low post-treatment CEA levels (< 5-6
ng/mL) may indicate significant pathologic down-
staging when the pretreatment level was elevated.?®
Certain genetic expression profiles have also been
correlated with tumor response, but reproducing these
results in independent cohorts has been challenging.”

NOM is a promising, innovative approach for
treating rectal cancer in a highly selective population
of patients at specialized centers in previous study.
However, NOM should not be adopted into routine
care of rectal cancer until it has been proven to be an
equivalent or superior treatment approach in multi-
center prospective clinical trials.'®** Among a na-
tional sample of patients with clinical stage II/III rec-
tal adenocarcinoma, patients treated with chemora-
diotherapy only had inferior survival compared with
conventional treatment. This finding is contrary to the
results of previously published single-institution and
clinical trial reports on NOM.'%'* The highest use is
observed among those who typically have less access
to innovative care: black patients, uninsured or Me-
dicaid insured patients, and individuals treated at low-
volume centers.'® These patients are less likely to re-
ceive a recommendation for guideline-concordant can-
cer care, including curative cancer surgery, even after
accounting for patient risk factors and contraindica-
tions.*

Importantly, this publication describes the num-
bers of both initial and sustained responders, with
20% of the initial complete responders developing tu-
mor regrowth within 12 months. When only those pa-

tients who retained a cCR after 12 months were se-
lected, the endorectal recurrence rate was 6% (all
were treated with salvage therapy, except for one pa-
tient with both local and systemic recurrence), and the
5-year OS and DFS rates were 93% and 85%, respec-
tively.!” According to the Habr-Gama and Memorial
Sloan Kettering series, most recurrences for patients
with an initial cCR occur within the first 12 months.
Although local salvage therapy may be possible for
most of these patients, 30% of those with early re-
growth developed systemic recurrence.!' An assess-
ment eight weeks after CRT found 49% of the patients
had a cCR. With a median follow-up of 60 months,
31% of the patients with an initial cCR developed a
local recurrence. Of these recurrences, 60% occurred
within the first 12 months. Salvage therapy was possi-
ble and effective for most local recurrences, with 7%
of patients not amenable to salvage. Sphincter preser-
vation was achieved in 86% of all patients with this
strategy. Systemic recurrence was seen in 14% of pa-
tients, with 5-year cause-specific OS and DFS rates of
91% and 68%, respectively. Note, these authors of-
fered full-thickness local excision (FTLE) for small
residual lesions and used radical resection for adverse
pathologic findings or a strict surveillance program
for patients with ypTO disease.’!

These patients were compared with a group that
achieved a pCR (approximately half of whom re-
quired a permanent colostomy and 35% of whom had
major operative complications). The 2-year DFS (89%
vs. 93%) and OS rates (100% vs. 91%) were similar
for the cCR and pCR patients. The low cCR rate in
this study versus Habr-Gama et al.’s study was likely
a result of strict imaging criteria, classifying a cCR in
only 5 of the 20 patients found to have a pCR in the
operative group.'?

Another important consideration is the toxicity
and quality of life following definitive CRT for rectal
cancer. Although the report from Maas et al.'? sug-
gests improved bowel function with NOM, there is lit-
tle additional evidence documenting the toxicity and
quality of life following definitive CRT. Moreover,
despite a different treatment regimen being used, de-
finitive CRT for anal canal carcinoma is associated
with adverse effects on quality of life, including long-
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term sexual and bowel dysfunction.*

NOM may improve sphincter-preservation rates,
however, a non-functioning or poorly functioning
sphincter will result in a significantly detrimental im-
pact on quality of life. The intensity of follow-up and
resources necessary to assess and monitor a cCR may
also significantly affect quality of life and health care
costs.

This study had some limitations. First, this was a
retrospective study without randomization utilizing a
small sample size in a single center. Second, the pa-
tient records were not perfectly complete, for exam-
ple, there were two initial body mass index data were
lost. Third, our follow-up period was short, so data
concerning long-term outcomes were limited.

Conclusions

Initial reports of NOM for selected rectal cancer
patients appear promising. The optimal tools for as-
sessing cCR remain to be determined. The intensive
follow-up and extensive surgical and radiologic expe-
rience necessary for an NOM program may limit its
widespread use. In addition, robust prospective expe-
riences and prospective quality-of-life and toxicity
data are currently lacking. At present, combined-mo-
dality therapy including TME should remain the stan-
dard of care for locally advanced rectal cancer pend-
ing further prospective validation of a nonoperative
approach.
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