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Abstract

The standard treatment for locally advanced rectal cancer
is neoadjuvant chemoradiation followed by radical
proctectomy with total mesorectal excision. A significant
percentage of patients exhibit a pathological complete
response with associated survival benefit. The
management of patients who exhibit a complete clinical
response after neoadjuvant chemoradiation, and could
potentially avoid major resection, is a topic of great
interest in colorectal surgery today. This paper reviews
treatment options for this population.
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Introduction
The management of rectal adenocarcinoma has evolved

over the past several decades. For locally advanced rectal
cancer (LARC), proctectomy is the standard of care, either
through low anterior resection (LAR) for proximal and mid-
rectal lesions, or abdomino-perineal resection (APR) with
permanent colostomy for distal tumors. Surgical technique
evolved from blunt dissection for negative margins to total
mesorectal excision (TME), as first proposed by Heald [1].
Surgical resection is associated with significant morbidity
(35%), with approximately one third of patients experiencing
urological or sexual dysfunction, or fecal incontinence [2].

A shift towards neoadjuvant chemoradiotherapy (nCRT)
followed by TME has occurred, [3] with the goal of reducing
local recurrence (LR) and increasing the rate of sphincter
sparing procedures. After nCRT, most patients have significant
downsizing of the primary tumor, and a substantial proportion
(8% to 27%) of these patients undergo a pathologic complete
response pCR [3-5], defined as the absence of residual tumor
cells in the resected surgical specimen. Patients with pCR have
better long term outcomes, with lower LR rates and improved
disease free survival (DFS) and overall survival (OS) compared
to patients with residual tumor cells [6,7]. The rates of pCR
appear to increase with a longer interval between nCRT and

TME [8,9], as well as with the addition of an intensified
mFOLFOX regimen prior to resection [10,11]. The delay in
surgery does not appear to affect clinical outcomes [12,13].

While determining a pCR requires a complete surgical
excision, there has been interest in identifying patients who
exhibit a complete clinical response (cCR), determining how
this correlates to a pCR, and developing different treatment
strategies for these patients that avoid the morbidity of
proctectomy. This paper serves to review the current literature
and management options for this patient population.

Complete Clinical Response
Although pCR confers better long term outcomes,

classification of pCR requires histo-pathological examination of
a surgical specimen. A complete clinical response (cCR),
defined as the absence of clinically detectable tumor after
nCRT, has been investigated as a surrogate for pCR, with the
goal of identifying patients who may be able to avoid surgery.
Assessing cCR relies on a combination of physical exam,
endoscopy and radiology, and determination of cCR varies
among different studies. A Brazilian group, led by Habr-Gama,
[14] has the longest experience with this population and has
attempted to standardize the classification of cCR. An
incomplete response is seen when a palpable nodule,
ulceration or significant stenosis remains. Whitening of the
mucosa, presence of teleangiectasia and subtle loss of rectal
wall pliability are observed on endoscopy in patients with cCR.
Since a transient response is common, the authors defined
initial cCR occurring on first assessment >8weeks after nCRT,
and sustained cCR for patients who maintain the response
from 10 weeks until at least 12 months after nCRT.

This group reported a series of 360 patients treated with
nCRT, of whom 99 patients were determined to have a cCR and
were initially observed. Clinical assessment of cCR was
inaccurate in 29 patients (8%) - Five patients classified as cCR
(5%) developed early LR and underwent salvage surgery, while
24 patients (9.1%) determined to have incomplete clinical
response had pCR on histological exam [15]. The sensitivity
and specificity for cCR predicting pCR in this study is 80% and
98%, respectively. However, in patients with cCR who did not
have LR, pCR was not confirmed with tissue sample, and
clinically indolent foci of disease may remain in these patients.
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This accuracy of clinical assessment of pCR has not been
replicated in other studies. Hiotis [16] reported that a cCR had
a sensitivity of 77% and specificity of 16% for pCR. when
comparing preoperative clinical exam with surgical specimen.
Another study [17] demonstrated 78% accuracy in predicting
pCR with a combination of endoscopy and biopsy. Other
authors found that clinical examination tended to
overestimate the response in patients, [18] while others found
it underestimated pCR [19]. A more recent retrospective study
demonstrated that most patients who demonstrate a pCR on
microscopic evaluation do not display mucosal features
indicative of a complete response on macroscopic
examination. Clinical examination alone had a sensitivity of
26% specificity of 96% in predicting pCR [20].

These earlier studies relied mainly on clinical assessment
and endoscopy, and often did not include cross sectional
imaging. Improvements in radiologic studies, specifically
diffusion weighted MRI and 18-FDG PET/CT, may improve
detection of pCR.

Treatment
For patients determined to exhibit cCR after nCRT, outside

of an ongoing clinical trial, the standard of care remains
surgical resection with TME. The role of non-operative
management (NOM), or a watchful waiting approach, is an
area of ongoing interest and research. In addition, several
groups have investigated the use of local excision (LE)
techniques as an alternative to TME in carefully selected
patient populations or in patients considered medically unfit
for radical resection. Improvements in prediction of pCR, as
well as developing an optimal surveillance regimen, the role of
local excision and extended chemotherapy, need to be
investigated.

Non-operative management or watch-and-wait
The Brazilian investigators from the Angelita and Joaquim

Gama Institute have been the earliest and most active
investigators of a non-operative approach to patients who
develop a cCR. Their initial report in 2004 [21] reported
outcomes of 265 patients with distal T2-T4 rectal cancer who
underwent nCRT with 5-fluorouracil, leucovorin and 5040cGy
radiation. At eight weeks after nCRT, 71 patients (27%) met
criteria for cCR and underwent a strict watch and wait strategy
that consisted of monthly examination, proctoscopy, biopsy,
and CEA levels with abdominal pelvis CT scan every 6 months
for the first year. After a mean follow-up of 57 months, 2
patients (2.8%) developed endoluminal recurrence,
successfully treated with either LE or brachytherapy. None
developed pelvic recurrence, and 3 patients (4.2%) developed
systemic recurrence treated with systemic chemotherapy. Of
the resected group, 22 patients (8.3%) were found to have pCR
on histological examination.

These authors updated these results in a larger patient
cohort of 361 patients [22]. At eight weeks after nCRT, 122
patients (34%) showed an initial cCR; at 1 year, 99 patients
(27%) showed a sustained cCR. Of the initial complete

responders, 20% recurred within one year. For the sustained
cCR, there were 13 recurrences: 5 endoluminal recurrences
treated with salvage surgery, 7 systemic recurrences and 1
combined recurrence. For patients with cCR, the 5-year OS and
DFS rates with 93% and 85%, respectively. In 2014, Habr-Gama
et al. [23] reported outcomes for all patients with an initial cCR
that were enrolled in the watch-and-wait program. At, 8 weeks
after nCRT, 90 patients (49%) exhibited a cCR. With a median
follow up of 60 months, 31% developed a LR, with 60%
occurring within the first year. Salvage therapy was possible for
93% of patients with a LR. Systemic recurrence occurred in
14% of initial cCR patients. For all patients with initial cCR, 5-
year cancer specific OS and DFS were 91% and 68%,
respectively. Sphincter and organ preservation was possible in
86% and 78% of the cohort, respectively. When watch and
wait plus salvage therapy patients were grouped together,
5year local recurrence free survival was 94%, similar to the
97% observed after TME with pCR. The authors concluded that
a watch-and-wait strategy with salvage therapy may be a safe
alternative for patients exhibiting a cCR after nCRT.

Some of the earlier reports come from populations that
were medically inoperable or refused surgery. Lim [24]
reported on 48 patients treated with nCRT, with 56% achieving
a cCR and 30% a partial response. With a median follow-up of
four years, 38% exhibited disease progression. Others reported
a cCR in 10 of 58 patients who did not proceed to surgery after
nCRT. Six patients suffered LR with a median time of 20
months [25].

Other groups have also investigated a non-operative
approach to cCR. Maas [26] used a similar protocol to that
used in Brazil, however capecitabine was used as part of nCRT
regimen and high resolution MRI was used to screen and
monitor patients. With stricter imaging criteria of cCR, 21
patients (11%) were followed for NOM, and compared with
matched patients with pCR after major resection. There was
one LR over a mean follow-up of 25 months, which was
successfully managed with salvage therapy. Similar 2-year DFS
(89% vs. 93%) and OS rates (100% vs. 91%) were observed for
cCR and pCR patients.

Similarly, investigators form Memorial Sloan Kettering
Cancer Center [27] compared outcomes of 32 patients with
cCR treated non-operatively with a cohort that was found to
have pCR after surgical resection. Lack of visible pathology on
exam and endoscopy were the primary determinants of cCR,
and older age, lower pretreatment stage and distal tumor
location were associated with NOM. With a median follow-up
of 28 months, LR occurred in 6 patients (19%) with a median
time of 11 months after nCRT. All were successfully salvaged
with surgery. There were no LRs in the pCR group. Two-year
distant DFS and OS were similar for both groups. This
experience was expanded to 73 patients with cCR managed
non-operatively, with similar LR rates, OS and DFS rates [28].

A Danish group [29] evaluated distal T2-T3 tumors with high
dose radiotherapy and oral tegafur-uracil. At 6 weeks, those
with complete clinical regression, negative biopsies and no
nodal or distal metastases on CT and MRI underwent a
watchful waiting approach. Forty of 51 patients exhibited a
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cCR at 6 weeks (78%), and 1-and 2-year LR rates were 15 and
26%, respectively, with a median time to recurrence of 10.4
months. There were three distant recurrences. All local
recurrences were salvaged with APR.

Araujo [30] compared 42 patients with cCR who underwent
NOM with 69 patients with pCR after resection. Then NOM
tumors were more distal, less obstructive and had a lower
digital rectal score, recurrence with 28% vs. 11.5% in the NOM
and pCR respectively. 80% of LR in the NOM was surgically
salvaged. There was no difference in OS, but there was a
significantly significant increase in DFS favoring the pCR group
(61% vs. 83%).

A recent propensity score-matched cohort analysis out of
the UK [31] compared watchful waiting for 129 patients with
cCR to a matched cohort who underwent surgical resection. Of
the NOM group, 44 (34%) had LR, and 36 (88%) of 41 with
non-metastatic LR were surgically salvaged. When compared
with one to one matched cohorts, there was no difference in
3-year non-regrowth DFS (which excluded LR) or OS, while
patients in the NOM group had significantly improved 3-year
colostomy-free survival, with a 26% absolute difference in
patients who avoided permanent colostomy at 3 years. This
study was notable for the large number of patients and the
use of MRI in determining recurrence in the NOM group.

Local excision
Local excision is an accepted surgical option for some T1

rectal cancers, but is felt to be prohibitive for tumors with
greater depth of penetration due to the higher risk of nodal
metastases. With the significant clinical down-staging
observed with neoadjuvant therapy, several studies have
explored the use of local excision after nCRT for larger tumors
with the goals of achieving similar oncological outcomes
without the morbidity of radical resection with TME. An
alternative to TME is especially appealing to patients with very
distal cancers requiring APR and patients deemed medially
unfit to undergo radical resection.

A group from MD Anderson [32] published a retrospective
analysis in 47patients (median follow-up 63 months) with T3
rectal cancer who underwent local excision (LE) after nCRT.
Fifteen patients (32%) demonstrated evidence of cCR and
preferred LE, while the others refused TME (32%), had a
prohibitive comorbidity to TME (25%) or underwent LE for
undocumented reasons (11%). The LE patients tended to be
older and have smaller tumors closer to the anal verge, and a
higher percentage of TME patients had N1 disease on
preoperative staging than the LE group. There was no
significant difference in 10-year actuarial LR, disease specific
survival, DFS or OS between the LE and TME cohorts.
Significantly more LE patients had no residual disease of
microscopic residual disease on final pathology.

Belluco [33] reviewed the outcomes of 139 patients with
T3 rectal tumors treated with nCRT and either TME (n=110) or
LE (n=29). Forty-two patients (30%) achieved pCR; these
patients had significantly higher 5-year DSS and DFS rates.
There was no significant difference between TME and LE in

patients achieving pCR. In the LE population, a pCR was
significantly associated with better 5-year DFS and LR free
survival. Other authors [34,35] have shown similar results of
lower LR and distant metastatic rates in pCR versus no-PCR in
patients treated with nCRT and LE.

Kundel [36] compared outcomes of patients with pCR after
nCRT who had undergone radical surgery (Group 1, n=37)
versus LE only (Group 2; n=14). Group 2 had a higher
percentage of distal tumors and a lower post nCRT clinical
stage, with 6 patients (43%) characterized as T0N0. With a
median follow-up of 48 months, group 1 had four recurrences
(3 LR, 1 distant), while group 2 had no recurrences. There were
no significant differences in 5-year DFS, local recurrence free
survival or OS between the two groups. In group 1, one patient
(3%) had evidence of nodal involvement on final pathology.
The authors performed a literature review of 16 studies and
found a 5% rate of positive lymph nodes (range 0% to 17%) on
patients without residual tumor on pathology after surgical
resection.

There are few prospective trials investigating LE after nCRT
in patients with T1 or T2 disease. Lezoche [37] reported a
single institution randomized trial comparing results of TEM vs.
laparoscopic TME after nCRT in T2 rectal cancer. All patients
were staged as N0 and were ASA class I-II. The tumors were
less than 3 cm in diameter, within 6 cm of anal verge and
histological grades G1-G2. Fifty patients were randomized to
each group, with a median follow-up of 9.6 years and
minimum follow-up 5 years. All patients achieved an R0
resection. Six patients developed recurrence in the TEM group
(4 local, 2 distant) and five after TME (3 local, 2 distant). There
were no significant differences in DFS (89 vs. 94%) or OS (72
vs. 80%) in the TEM and TME groups. The TEM group had
significantly decreased operation time, blood loss,
transfusions, analgesic requirements and length of stay. One
patient had a suture line breakdown requiring diversion.

The multi-institutional ACOSOG Z6041 trial [38] consisted of
79 patients with T2N0 rectal cancer, less than 4 cm in diameter
within 8 cm of the anal verge who received nCRT
(capecitabine, oxaliplatin and radiation) followed by LE.
Seventy-two patients comprised the per-protocol group with a
median follow-up of 56 months. Eight (10%) developed
recurrence, 3 had LR and 5 had distant metastases. Estimated
three-year DFS and OS were 88.2% and 94.8% for the
intention-to-treat group, and 86.9% and 95.7% for the per-
protocol group, respectively. Anorectal function and quality of
life were assessed with Fecal Incontinence Severity Index (FISI)
and Functional Assessment of Cancer Therapy-Colorectal
(FACT-C) questionnaires at baseline and again at 12 months
after treatment. There was no substantial decline in overall
FISI scores or FACT-C scores at one year. Of note, due to
adverse effect during chemoradiotherapy, the doses of
capecitabine and boost radiation were reduced during the
study for some patients.

The CARTS trial [39] investigated the use of TEM in 55
patients with T1-3N0 rectal cancer within 10 cm of the anal
verge. Patients who achieved downsizing (ycT0-2) after nCRT
with capecitabine as a sensitizer underwent TEM; patients
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whose tumors did not shrink, or had ypT2-3 after TEM, were
referred for radical resection. Twenty-one patients had pCR,
while 9 had a near complete response resulting in ypT1
tumors. After a follow-up of 17 months, 4 LRs developed, one
in a ypT1 patient and three in ypT2 patients who declined
formal proctectomy. After nCRT, TEM enabled organ
preservation in one half of the study patients. This study was
notable for significant toxicity of nCRT (2 mortalities, 2 unable
to complete) and an overall complication rate of 28% after
TEM. Out of 14 complications in TEM patients, 4 required
reoperations- 1 hemorrhage requiring reoperations, and 1
rectovaginal fistula and 2 presacral abscess requiring
colostomy.

Pucciarelli [40] prospectively investigated LE in 63 patients
with distal (defined as <11 cm from anal verge) T2 or T3 rectal
cancers who exhibited a major clinical response to nCRT
(fluropyrimidine-based regimens). Those patients with ypT0
(n=42) or ypT1 with negative margins (n=1) were observed,
while the remaining 20 patients were referred for radical
surgery, nine of whom refused. There was 1 distant recurrence
and no LR in the group that was observed. There were two LR
in patients with ypT2 disease, both amendable to salvage
surgery. There were complications in 17 patients (27%) after
LE; three of these patients required reoperation.

Additional chemotherapy regimens
Some groups have investigated whether adding additional

systemic chemotherapy after nCRT may increase the rates of

cCR and pCR, increasing the number of patients who may
benefit from non-operative strategies.

In 2013, Habr-Gama [41] examined the long term results of
patients who had cCR with an extended course of nCRT.
Seventy patients with T2-4 and N0-2 rectal cancers underwent
CRT with 5-fluorouracil/leucovorin and 54Gy radiation. They
were assessed for tumor response at 10 weeks. In contrast to
their previous studies, patients received 6 additional cycles of
chemotherapy every 21 days after completion of radiation
treatment. Forty-seven (68%) patients had a cCR with 8 of
these 47 developing local recurrence within the first year.
Thirty-nine (56%) patients experienced a sustained complete
response for at least 12 months. Four patients developed late
LR. Thirty-five (50%) patients never underwent surgery. The
rates of initial and sustained cCR were higher in this population
with extended nCRT compared to the rates seen in previous
studies by this group.

The addition of systemic chemotherapy and longer duration
between nCRT and surgery has also been examined. In 2011,
Garcia-Aguilar [11] recruited 144 patients with stage II and
stage III rectal cancer. These patients were randomized to
standard therapy (radiation and 5- Fluorouracil with resection
at 6 weeks) or standard therapy plus 2 cycles of mFOLFOX,
which delayed surgery to 11 weeks. The pCR was increased to
25% from the previously observed 18% seen at 6 weeks for the
patients receiving the investigative therapy. Post-operative
complications were noted to be similar between the two
groups.

Table 1: Treatment options for patients with cCR

Key features Areas for further investigation

Operative

Radical Resection with TME

-gold standard

-complete pathological staging

-proven low recurrence rates

-frequently requires ostomy

Local Excision

-decreased surgical morbidity

-incomplete excision of perirectal lymphatic tissue

-avoid ostomy

-long term outcomes

-post resection surveillance protocol

-standard surgical technique

-morbidity of local excision

-role for adjuvant therapy

Nonoperative

Continued Neoadjuvant Therapy

-avoid surgery/ostomy

-additional adjuvant therapy

-rigorous surveillance regimen

-salvage therapy remains an option

-long term outcomes

-optimal adjuvant regimen

-morbidity of extended therapy

-optimal surveillance protocol

Watch and Wait

-avoid surgery/ostomy

-rigorous surveillance regimen

-salvage therapy remains an option

-long term outcomes

-optimal surveillance protocol

-costs of extended surveillance

In 2015, Garcia-Aguilar [10] further examined the effect of
adding mFOLFOX6 after standard nCRT in 259 patients. The
control group (group 1) received CRT of 5 –FU with 50Gy

radiation and resection at 6-8 weeks. In groups 2-4, patients
underwent standard therapy with 2, 4, or 6 cycles of mFOLFOX
(leucovorin, oxaliplatin, 5-FU). 18% of control group patient
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sustained pCR with 25%, 30%, and 38% in groups 2, 3 and 4
respectively. Operative complications were similar for each of
the groups with post-operative leak sand abscesses being the
most common.

Duration of radiation has also come under investigation.
Myerson [42] examined the effect of short course radiation on
76 patients with T3 or T4 (5 fraction in 1 week) with the
addition of 4 cycles of FOLFOX followed by surgery 4-9 weeks
after CRT compared to institution historic controls. Local
control was noted to be 95% at 30 months, and 87% of
patients had freedom from disease relapse at 40 months.
These numbers were noted to be similar to historic controls.

Challenges
While recent studies suggest great potential, more

investigation needs to be done before these treatment options
are considered standard treatment. Most of these studies are
retrospective, have small patient populations and exhibit wide
heterogeneity in terms of nCRT regimens, surveillance
protocols and length of follow-up. The definitions of cCR, nodal
involvement and the distance from anal verge were not
consistent among different studies, nor were the types of local
excision techniques employed. In addition, the degree to
which cCR correlates to pCR varies widely in the literature, and
how to properly identify the patients appropriate for
alternative treatments needs to improve. Recent
improvements in imaging will play a major role in determining
response to nCRT.

The heterogeneity among these studies raises many
questions. What is the best nCRT regimen? What time interval
after nCRT should cCR is assessed? What are the best methods
to determine cCR? What is the role of local excision in patients
who exhibit cCR? What is the optimal surveillance protocol for
patients not undergoing TME? Which patient populations may
benefit from extended chemotherapy regimens? Lymph node
status is the most important prognostic indicator for rectal
cancer, but there is no histological evaluation of nodes in
NOM. The best methods to non-invasively assess node status
needs to be determined.

Another concern is the increased cost of surveillance in
these alternative treatment regimens, both to the patient and
the health care system. The patient undergoing NOM or LE will
require frequent follow-up examinations with varying
frequencies of endoscopic, laboratory and radiologic tests. This
could cause significant disruption in a patient’s life, and
whether patients will adhere to a strict surveillance protocol
outside of a clinical study is yet to be seen. Health care has
become increasingly more cost conscious, and the cost of
these options may make this approach prohibitive for some
patients.

Conclusions
Neoadjuvant chemoradiation followed by proctectomy with

TME remains the standard of care for LARC due to its low local
recurrence rates and improved survival, and, outside of a

clinical trial, should be offered to patients who exhibit a cCR.
The associated morbidity and mortality of TME, and possibility
of temporary or permanent stoma, make it an unappealing
option for many patients. The observation that many patients
have significant clinical downstaging after nCRT, with a
significant proportion achieving a pCR, has led to more
research into rectum sparing treatment options. Table 1 lists
potential treatment options for patients exhibiting a cCR.

A watchful waiting approach, with strict surveillance, seems
to be a reasonable option. The current evidence shows that
the majority of patients with cCR will recur within the first two
years, and a multimodal surveillance approach may be able to
detect LR early and enable these patients to undergo salvage
surgery of either resection of additional chemotherapy.
Salvage resection appears to be well tolerated with good
results in many of these patients, and additional systemic
chemotherapy appears to increase the pCR rates. Local
excision appears to be a valid alternative to TME as salvage
therapy in patients with favorable tumor characteristics.

Another approach would be LE after completion of nCRT,
with patients with pCR referred for surveillance, while patients
with residual disease referred for further chemotherapy or
resection. With LE, mesorectal lymph nodes are not excised,
and lymph node status is correlated with prognosis. A systemic
review [43] reported that between 2% to 27% of patients with
ypT0 have positive nodes on final pathology. In addition, while
LE generally tolerated well with low complication rates, the
addition of nCRT prior to LE increases complication rates in
current studies.

The current management of rectal cancer involves
multimodal therapy, including a combination of radiation,
chemotherapy, and surgical intervention, the exact timing,
duration and choice of drugs and interventions are still an area
of important research. While nCRT followed by TME remains
standard of care, as more research into alternatives is pursued,
other treatment algorithms may become more attractive to
patients and physicians. However, better prospective
randomized trials are needed to validate the options
presented above prior to their widespread use. There are
currently several clinical trials underway (i.e. NCT02008656;
NCT02052921) that we hope will improve our ability to treat
rectal cancer.
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