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Abstract

In 2014, there were an estimated 136800 new cases
of colorectal cancer, making it the most common
gastrointestinal malignancy. It is the second leading
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cause of cancer death in both men and women in the
United States and over one-third of newly diagnosed
patients have stage I (node-positive) disease. For
stage 1T and I colorectal cancer patients, the mainstay
of curative therapy is neoadjuvant therapy, followed
by radical surgical resection of the rectum. However,
the consequences of a proctectomy, either by low
anterior resection or abdominoperineal resection,
can lead to very extensive comorbidities, such as the
need for a permanent colostomy, fecal incontinence,
sexual and urinary dysfunction, and even mortality.
Recently, trends of complete regression of the rectal
cancer after neoadjuvant chemoradiation therapy have
been confirmed by clinical and radiographic evaluation-
this is known as complete clinical response (cCR). The
“watch and wait” approach was first proposed by Dr.
Angelita Habr-Gama in Brazil in 2009. Those patients
with cCR are followed with close surveillance physical
examinations, endoscopy, and imaging. Here, we review
management of rectal cancer, the development of the
“watch and wait” approach and its outcomes.

Key words: Rectal cancer; Watch and wait approach;
Neoadjuvant chemotherapy rectal cancer; Nonoperative
management rectal cancer
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Core tip: Standard treatment for stage II and I
rectal cancer includes neoadjuvant chemoradiation
followed by radical surgical resection. Recent studies
have demonstrated that a select population of patients
will achieve a pathological complete response with
the absence of residual cancer present after surgical
resection. Preliminary attempts to identify those rectal
cancer patients with a clinical complete response
to neoadjuvant therapy, through various diagnostic
modalities, may prevent future patients from having to
undergo a very morbid operation.
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INTRODUCTION

Colorectal cancer is the most common gastrointestinal
malignancy with an estimated 136800 new cases
diagnosed in 2014 in the United States™. Over one
third of colorectal cancers consist of Stage Il node-
positive disease and rectal cancer accounts for approxi-
mately a third of these cases. Proctectomy has been
the cornerstone of therapy to achieve long-term
oncological results either via low anterior resection
or abdominoperineal resection. Standard surgical
technique involves total mesorectal excision as proposed
by Heald et al” to achieve the lowest rates of regional
recurrences with reported morbidity and mortality rates
of 35% and 4%-5%, respectively and over a third of
patients report some degree of urologic and sexual
dysfunction, and fecal incontinence'®.

Additionally, landmark studies, like the Dutch trial
and German trial CAO/ARO/AIO-94, have proven
the beneficial effects of preoperative chemoradiation
therapy (CRT)"*\. Locoregional failure rates are reported
as < 10% and thus, neoadjuvant CRT plus radical
surgical resection have become the standard of care
for rectal cancer. Long-term results with this approach
show stage-specific 5-year survival rates between 63%
and 77.4%"°®,

Despite excellent oncologic outcomes with neoad-
juvant CRT followed by radical surgery, contemporary
data is shifting the current paradigm of rectal cancer
management towards nonoperative therapy. Multiple
studies have shown an absence of viable malignant
cells in surgical resection specimens after CRT, termed
pathological complete response (pCR) in 18.1%-26% of
cases. Thus questions arise in colorectal surgery: Do
patients benefit from radical surgery after an “adequate”
response to CRT? How does one define an “adequate”
response to neoadjuvant therapy? Do these patients
achieve equivalent oncological long-term outcomes with
reduced morbidity and mortality?

This paper reviews the non-operative treatment
algorithm known as the “Watch and Wait” protocol, first
proposed by Habr-Gama et a/*'® in Brazil. Indications,
treatment algorithms, outcomes, and areas of
uncertainty are assessed from a worldwide perspective.

The utilization of an inaccurate staging system: Treating
with uncertainty

According to the American joint committee on cancer,
tumor depth is denoted by T; N is nodal metastasis, and
M is distant metastasis - for evaluation of TNM cancer
staging. Nodal positivity or a = T3 tumor (stages II and
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Il disease) qualifies a patient for neoadjuvant CRT prior
to surgical resection!""*?, Digital rectal examination (DRE)
combined with imaging modalities including endorectal
ultrasound (ERUS), magnetic resonance imaging (MRI)
and/or positron emission tomography - computed
tomography are utilized to determine TNM status.
Staging determines prognosis and guides therapy.

The depth of tumor invasion can be determined with
acceptable accuracy rates of > 90% with either ERUS
or MRI, whereas lymph node (N) status is much less
reliable with these imaging modalities. Accuracy rates
have been determined to be between 60%-80%"">"'¥,
The evaluation of lymph node status is limited by the
shortcomings of current diagnostic methods available
in rectal cancer staging. Failure to identify up to 25%
of malignant lymph nodes because of their size being
less than 3 mm counters conventional beliefs that
lymph node size must exceed 1 cm in order to be
deemed positive for metastasis/™>*®, In other words,
our current diagnostic imaging modalities understage N
status. Furthermore, tumor response may not correlate
with lymph node status in patients after CRT. Previous
studies have shown that between 16.3%-28% of
patients with complete clinical response (cCR) harbor
nodal disease and its incidence is associated with initial
T stage!’*®,

Defining response after CRT: Clinical complete response
vs pathological complete response

pCR has been defined as the absence of neoplastic cells
in the surgical resection specimen after neoadjuvant
CRT and resection. Fifteen to forty percent of patients
who receive neoadjuvant chemotherapy will have a
pCR!**2, Tumor response is considered a marker of
tumor biology. Patients with complete tumor response
after neoadjuvant CRT have improved disease-free
survival (DFS) and distant metastatic rates of 89.5%
and 7%-10.5%, respectively, when compared to
poor responders of neoadjuvant therapy (65% and
26%-31%, respectively)®??. Variables such as sex, age
and tumor location are not predictors of tumor response,
whereas lymph node status is significantly associated
with the risk of locoregional recurrence and subsequent
distant metastases.

At present, no predictive factors exist to determine
which patients will respond to CRT based on preoperative
data. However, pCR is not an appropriate primary
endpoint to guide clinical decision-making because it
depends on the pathological results after radical surgery.
Habr-Gama et a'®**! developed the “watch and wait”
protocol by creating a new endpoint: cCR. Based on a
strict surveillance protocol, patients are determined to
be responders once they have no evidence of tumor
on: (1) DRE; (2) endoscopic assessment; and (3)
imaging. When irregularities of the rectal wall (including
mass, ulceration, or stenosis) are palpated on digital
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Table 1 Watch and wait protocol surveillance schedule (adapted from Habr-Gama er a/"'™")

Assessment of complete response Initial assessment First year Second year Third year and after
DRE 10 wk Every 1-2 mo Every 3 mo Every 6 mo
CEA 10 wk Every 1-2 mo Every 3 mo Every 6 mo
Endoscopic assessment 10 wk Every 1-2 mo Every 3 mo Every 6 mo
MRI 10 wk If 1" assessment normal with ~ Every 6 mo Every 6 mo

cCR, then every 6 mo

DRE: Digital rectal examination; CEA: Carcinoembryonic antigen; MRI: Magnetic resonance imaging; cCR: Clinical complete

response.

rectal examination, it is concerning for residual cancer.
Endoscopic assessment not only confirms DRE but
identifies ulceration or mucosal irregularity that may
have been missed during DRE. During flexible or rigid
proctoscopy, the procurement of biopsies is helpful in
verifying a cCR. MRI evaluates for mixed signal intensity
of the rectal wall, in addition to malignant mesorectal
lymph node involvement (Figures 1 and 2). Finally,
carcinoembryonic antigen (CEA) levels are obtained pre-
and post-neoadjuvant CRT. If abnormal CEA levels persist
after CRT, this suggests an incomplete response to
neoadjuvant therapy and/or distant metastatic disease.

As previously discussed, lymph node status is the
most important prognostic factor in rectal cancer. The
challenge of a nonoperative approach is determining
whether contemporary imaging modalities adequately
evaluates lymph node status in these patients; thus
yielding an inferior oncological outcome compared to that
of conventional operative management.

This is the basis of uncertainty and the main criticism
to the “watch and wait” protocol. Deciding not to offer
radical surgery based on inaccurate diagnostic tools
that could potentially understage neoplastic process has
been a deterrent to the acceptance of the “watch and
wait” protocol in the United States. Studies are ongoing
to determine whether this protocol is acceptable as
standard of care.

Outcomes with watch and wait protocol: Brazil,
Netherlands, United Kingdom, and United States

The “watch and wait” approach was first proposed by
Habr-Gama'™ in Brazil in 2009. The current protocol by
Habr-Gama™, includes radiation therapy of 54 Gy with
combination 5-fluorouracil and leucovorin chemotherapy,
which extends for an additional 3 cycles beyond the
neoadjuvant radiation period for a duration of 9 wk.
At 10 wk, patients undergo an initial assessment with
DRE, flexible sigmoidoscopy, and imaging for cCR. The
patients then enroll in a vigorous surveillance program:
DRE, CEA, and endoscopic assessment every 1-2 mo in
the first year, every 3 mo in the second year, and every
6 mo in the third year and beyond. If the initial radiologic
assessment shows cCR, then serial imaging may be
performed every 6 mo (Table 1), Habr-Gama'"
prospectively studied 70 patients, of which one died due

Roishidenge ~ WJGS | www.wjgnet.com

308

to cardiac complications from chemotherapy. On initial
assessment, 68% of patients had cCR. After follow-up
of 12 mo, 56% of patients had sustained cCR. For those
who initially had cCR, the 3-year overall survival was
90% and DFS was 72%"".,

Another study from the Netherlands prospectively
followed 192 patients with locally advanced rectal cancer
who were treated with CRT™**!, Twenty-one patients
had cCR and were followed for 25 + 19 mo. The control
cohort consisted of 20 patients who had a pCR after
chemoradiation followed by surgical resection. Out of
the twenty-one patients in the watch and wait protocol
group, one patient developed a small endoluminal local
recurrence without nodal recurrence at 22 mo follow-
up. The remaining 20 patients neither had local nor
distant recurrence of disease. DFS and overall survival
did not statistically differ between both the watch and
wait and control groups.

There are two retrospective studies from the United
States and the United Kingdom which are concordant
with the aforementioned prospective studies. Disease-
free and overall survival rates are similar in patients
with cCR, who undergo the watch and wait protocol
vs conventional neoadjuvant chemoradiation therapy,
followed by surgery (Table 2)*2%,

In conclusion, advances in chemoradiation therapy
for rectal cancer have delineated a select population
of patients who have a pCR after surgical resection.
Observation of this pCR led to the conception of the
watch and wait protocol by Habr-Gama et a/®, in
Brazil. Patients are identified as having a cCR and
followed with close surveillance by physical examination,
endoscopic assessment, and imaging studies. Thus
far, they have followed prospectively, a highly selected
patient population. This study has been confirmed by a
study in the Netherlands?**”,

However, the watch and wait protocol has not
been widely accepted as standard of care. There are
limitations for current data in the literature. First, only
two prospective cohort studies exist with small sample
sizes. No randomized controlled trials exist, comparing
the watch and wait protocol with standard neoadjuvant
chemoradiation therapy followed by surgery. Enroliment
into these studies is biased by patient selection due to
the lack of randomization. Despite close surveillance,
no studies have delineated patient characteristics
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Figure 1 Clinical incomplete response. Evaluation of the rectal cancer prior to the initiation of neoadjuvant chemoradiation therapy by flexible sigmoidoscopy (A)
and MRI (B, white arrow: Tumor). Evaluation of 7 wk after completion of neoadjuvant chemoradiation therapy. The tumor has decreased in size; however, it continues
to be present as evidenced by flexible sigmoidoscopy (C) and MRI (D, white arrow: Tumor). MRI: Magnetic resonance imaging.

Figure 2 Complete clinical response. Evaluation of the rectal cancer prior to the initiation of neoadjuvant chemoradiation therapy by flexible sigmoidoscopy (A) and
MRI (B, white arrow: Tumor). Evaluation of 7 wk after completion of neoadjuvant chemoradiation therapy showed no evidence of tumor by flexible sigmoidoscopy (C)
and MRI (D, white arrow: Tumor). MRI: Magnetic resonance imaging.

or predictive factors that predict tumor response to chemoradiation therapy. Though patients undergo a
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Table 2 Studies evaluating the watch and wait protocol

Study Patients (n7) Neoadjuvant therapy Details Outcomes/endpoints
Radiation Chemotherapy
Prospective
Habr-Gama et 69 54 Gy radiation (45-Gy 3 cycles of 5-FU (450 mg/m’) Assessment after CRT: 10 wk; 3-yr OS for patients with
al™ (Brazil) delivered as 3-field bolus and a fixed dose of ~ assessment for sustained cCR: From  initial cCR = 3-yr DFS for
approach with daily 50 mg leucovorin for 3 10 wk to 12 mo after CRT; patients  patients with initial cCR =
doses of 1.8 Gy on consecutive days every 3  with local recurrences after sustained 72%
weekdays to pelvis, wk. After completion of cCR classified as LR
followed by 9-Gy boost radiation, patients received 3
to the primary tumor  additional identical cycles of
and perirectal tissue) chemotherapy every 3 mo
Lambregts et al” 21 28 fractions of 1.8 Gy = IV oxaliplatin and Assessment after CRT: 6-8 wk; Nonoperative management
and Maas et al™ 50.4 Gy capecitabine evaluation for cCR: MRI and group; 1 patient developed
(Netherlands) endoscopy; operative management LR and had surgery as
with CRT and resection (control  salvage treatment; 20 patients
group): 20 patients with pCR after ~ are alive without disease;
surgery no difference in 2-yr DFS
and OS between the watch
and wait and the CRT and
resection groups
Smith et al®®” 32 External beam radiation 5-FU or capecitabine Assessment after CRT: 4-10 wk; Nonoperative management
(United States) over 5-6 wk, median evaluation for cCR: DRE, endoscopy ~ group had a higher rate of
dose 50.4 Gy (range + biopsy; evaluation for cCR at 1-yr: LR (21% vs 0%, P = 0.001):
45-56 Gy) DRE, flexible sigmoidoscopy every 3 6 recurred locally (median
mo; evaluation for cCR subsequent 11 mo), 3 had concurrent
years: DRE, flexible sigmoidoscopy  DR; 2-yr DR (8% vs 2%, P =
every 4-6 mo; operative management 0.30), DFS (88% vs 98%, P =
(control group): 256 patients, 57 (22%) 0.27), and OS (97% vs 100%,
with pCR; median follow up: 28mo P = 0.56) were similar for
nonoperative management
and rectal resection/pCR
groups
Dalton et al® 12 45 Gy in 25 fractions Concurrent capecitabine Assessment after CRT: 8 cCRin 12/49 (24.4%); 6/12
(United over 5 wk wk; evaluation for cCR: MRI patients with cCR without
Kingdom) complemented with EUA /biopsy evidence of disease

and PET/CT if tumor regression is
suspected; cCR patients are followed
with repeat EUA at 3 mo and 12 mo,
and 6-monthly PET/CT and MRI;
median follow up 25.5 mo

LR: Local recurrence; DR: Distant recurrence; DFS: Disease-free survival; OS: Overall survival; Gy: Gray; CRT: Chemoradiation therapy; DRE: Digital rectal
examination; EUA: Examination under anesthesia; 5-FU: 5-fluorouracil; cCR: Clinical complete response; pCR: Pathological complete response; PET/CT:

Positron emission test/computerized tomography; MRI: Magnetic resonance imaging.

very strict surveillance protocol, the ultimate question
arises as to whether cancer remains in the rectum and
whether they exist in the lymph nodes. The inaccuracies
of current imaging modalities limit the accurate staging
of rectal cancer. Further precision in rectal cancer
staging would require innovative advances in diagnostic
technologies in order to avoid radical surgery.

The uncertainty of outcomes of a cCR after chemora-
diation therapy for rectal cancer continues to exist.
Further randomized controlled trials are required to
validate the watch and wait protocol. As nonoperative
management for rectal cancer advances, we predict
that the evolution of rectal cancer treatment will mimic
that of anal cancer. Prior to the 1970’s anal cancer
management was purely surgical. However, with the
ground-breaking work of Nigro et a*®, the anal cancer
treatment paradigm has shifted to a nonsurgical
approach with primary treatment consisting of multi-

WIJGS | www.wjgnet.com

JBaishideng®

310

modality therapy with chemotherapy and radiation.
Further changes in the standard of care to nonoperative
management will be dependent on the identification of
patient factors that can predict a pCR. The introduction
of molecular techniques that allow the identification of
high-risk patients could play a substantial role in the
creation of a genetic profile that would funnel a highly
selected group of rectal cancer patients into the watch
and wait protocol.
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