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Abstract

Low anterior resection or abdominoperineal resection are considered standard treatments for
early rectal cancer but may be associated with morbidity in selected patients who are candidates
for early distal lesions amenable to local excision (LE). The American College of Radiology
Appropriateness Criteria are evidence-based guidelines for specific clinical conditions that are
reviewed every 3 years by a multidisciplinary expert panel. The guideline development and
review include an extensive analysis of current medical literature from peer reviewed journals
and the application of a well-established consensus methodology (modified Delphi) to rate the
appropriateness of imaging and treatment procedures by the panel. In those instances where
evidence is lacking or not definitive, expert opinion may be used to recommend imaging or
treatment. The panel recognizes the importance of accurate staging to identify patients who
may be candidates for a LE approach. Patients who may be candidates for LE alone include
those with small, low-lying T1 tumors, without adverse pathologic features. Several surgical
approaches can be utilized for LE however none include lymph node evaluation. Adjuvant
radiation + chemotherapy may be warranted depending on the risk of nodal metastases. Patients
with high-risk T1 tumors, T2 tumors not amenable to radical surgery may also benefit from
adjuvant treatment; however, patients with positive margins or T3 lesions should be offered
abdominoperineal resection or low anterior resection. Neoadjuvant radiation + chemotherapy
followed by LE in higher risk patients results in excellent local control, but it is not clear if this
approach reduces recurrence rates over surgery alone.

Keywords
early stage rectal cancer; local excision; adjuvant; neoadjuvant; Appropriateness Criteria

SUMMARY OF LITERATURE REVIEW

Introduction/Background

Thirty-nine percent of patients diagnosed with rectal cancer present with what the American
Joint Commission on Cancer considers stage | disease.! Historically these patients have
been treated with low anterior resection or abdominoperineal resection abdominoperineal
resection with excellent local control and survival rates.2# Postulating that early-stage
lesions may not warrant such aggressive treatment as well as acknowledging the mortality
and morbidity of these procedures, investigators have examined less morbid sphincter-
sparing approaches such as local excision (LE). In addition, LE has been presented as an
option to patients whose other comorbid conditions would not allow them to tolerate more
extensive surgery. In recent years there has been additional evidence supporting the use of
LE.59 There has been growing interest in the use of neoadjuvant radiation therapy (RT) or
chemoradiation therapy to improve outcome for patients with T1 or T2 cancers undergoing
LE. The interest in the use of neoadjuvant RT or chemoradiation therapy is also in extending
the indications for less radical surgery to selected patients with early-stage cancers at
increased risk for local recurrence or patients with severe comorbidities and T3 cancers
who have a complete or near-complete response to preoperative therapy. A few prospective
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multi-institutional trials have investigated the efficacy of LE RT or chemoradiation therapy
in these patients.10-16

All patients should receive a full colonoscopy with biopsy, pathology review, proctoscopy,
carcinoembryonic antigen, and computerized tomography of the chest, abdomen, and pelvis.
As depth of tumor invasion has been shown to be an independent predictor for lymph node
metastases in rectal cancer,1” patients being considered for LE should have an endorectal
ultrasound (EUS) to evaluate depth of penetration. EUS is 62% to 92% accurate for T
staging and 64% to 88% accurate for N staging but is highly operator dependent.18-20
However, EUS may be more accurate for staging T1 and T3 rectal tumors and less

accurate for T2 tumors,2! indicating the need for incorporation of other modalities in

the workup of patients who are being considered for LE.22 Magnetic resonance imaging
(MRI) is more commonly included in the staging workup for patients with rectal cancer.
High spatial resolution MRI of the pelvis provides more detailed anatomic information

for locoregional staging, especially when the information to be gained may impact local
treatment recommendations.23:24 The prognostic value of preoperative high-resolution MRI
assessment was evaluated in 374 patients with rectal cancer, demonstrating the superiority
of MRI to American Joint Commission on Cancer TNM-based criteria in predicting risk of
circumferential resection margin and assessing risk of LR, disease-free survival, and overall
survival, as circumferential resection margin involvement is significantly associated with
increased risk of distant metastatic disease.?

SURGICAL TECHNIQUES

There are 3 operative approaches for LE of a distal rectal lesion: transanal, posterior
trans-sphincteric (YYork-Mason procedure), or posterior proctotomy (Kraske procedure).
Transanal excision is the most commonly used approach. Under direct visualization, the
lesion is excised with a 1-cm margin including the perirectal fat. The mural defect is then
closed. The posterior trans-sphincteric and posterior proctotomy approaches are used less
commonly and involve posterior approaches with dissection above or below the levator ani
to the rectum.26 It is important to note that none of these procedures include lymph node
evaluation. Transanal endoscopic microsurgery (TEM) allows locally complete excision

of rectal neoplasms and has recently been evaluated for curative treatment of invasive
cancer. TEM has been shown to be as effective?”-28 and associated with less morbidity

than conventional transanal excision?930 and is safe after chemoradiation therapy.29-31-36

In fact, retrospective data suggest that LE or TEM used with or without neoadjuvant
chemoradiation therapy in carefully selected patients staged with EUS and MRI demonstrate
long-term control compared with data reported in the literature for patients treated with total
mesorectal excision (TME).37:38

PATIENT SELECTION

Historically, the best candidates for LE include small (< 4 cm), low-lying tumors confined to
the muscularis propria (Table 1). Patients with adverse pathologic features (mucinous/signet
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ring histology, poor differentiation, lymphovascular space invasion) or whose tumors occupy
>40% of the rectum are at high risk for local recurrence, and LE is not recommended.
These patients should be offered radical surgery.40:41 Patients with positive margins after
LE or piecemeal resections are at very high risk of local recurrence and should be offered
immediate radical surgery. In general, patients with T2 tumors have a sufficiently high
risk of lymph node involvement to warrant consideration of neoadjuvant therapy if radical
surgery is not performed (Table 2). Patients with tumors invading the muscularis propria
(T3) are at very high risk ( > 30%) for local recurrence after LE and should not be treated
with LE alone but may be considered for neoadjuvant therapy followed by restaging and
consideration of LE for nonsurgical candidates with complete or near-complete tumor
response. Radical surgery after chemoradiotherapy is considered standard of care for
patients with T3 tumors able to undergo surgery, and neoadjuvant chemoradiation therapy
followed by LE should be considered only in a clinical trial setting.12-1647 palliative LE
may otherwise be performed in advanced-stage patients.*8

LE WITH OR WITHOUT RT

Single-institution reviews have reported failure rates of 7% to 40% and 25% to 62% for

LE alone in T1 and T2 tumors, respectively.5-9:32:33,35.46,49-56 postoperative RT may lower
these rates to 10% to 20%,59:11:41.46 and there are increasing data to suggest the role of
prognostic factors to select patients who are at risk for recurrence and may benefit from
adjuvant treatment. Tumor diameter,39 pathologic T stage and extent of submucosal spread,
high tumor grade, positive surgical margin, and perineural or lymphovascular invasion have
been identified as independent predictors of recurrence after LE.1442-45 Hence, patient-
specific and/or tumor-specific characteristics may influence recommendations for adjuvant
therapy and may be incorporated into algorithms proposed for the selection of patients to be
treated with LE alone.1’

In addition, patients with subclinical nodal metastases undergoing LE alone are at risk for
recurrence. Female sex,>” age, upper tumor location, pathologic features (high tumor grade,
lymphovascular or perineural invasion, extensive submucosal spread), and deep invasion
have been shown to be independent predictors for lymph node metastases and may be

useful in identifying patients who would benefit from adjuvant therapy in addition to LE.
However, restaging of patients being considered for LE after neoadjuvant therapy can

be even more challenging using standard staging techniques. One prospective multicenter
study demonstrated that restaging MRI using lymph node-specific contrast interpreted

by an experienced radiologist can select rectal cancer with low risk of undetected nodal
metastases (negative predictive value = 0.9) after neoadjuvant chemoradiation therapy and
may be useful in identifying candidates for LE.58 Other investigators have demonstrated
that MRI can detect reductions in tumor volume after neoadjuvant therapy and that a >75%
tumor volume reduction ratio is significantly associated with a high pathologic complete
response rate, which may identify patients who are candidates for LE after neoadjuvant
chemoradiation therapy.5® However, when considering LE after neoadjuvant chemoradiation
therapy, evaluation of primary tumor response should be taken with caution as demonstrated
in a retrospective study of 725 patients for which the incidence of lymph node metastases
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was 9.7% for ypTO and 17.6% for ypT1 after neoadjuvant chemoradiation therapy and
radical surgery.50

To date, the best way to evaluate lymph nodes in the mesorectum after neoadjuvant
therapy has not been clearly defined. The use of MRI to assess tumor response after
chemoradiotherapy demonstrates promise in defining candidates for LE after neoadjuvant
therapy.>8

An initial phase 11 study by the Radiation Therapy Oncology Group® (RTOG® 89—

02) assigned patients to observation (low-grade T1 tumors with negative margins) or
chemoradiation therapy (54 to 65 Gy with 5-fluorouracil 1000 mg/m?2 IV day 1 to 3,

day 29 to 31) based on postexcision pathology.19 Local recurrence rates were 7%, 8%,
and 23% for T1, T2, and T3 tumors, respectively. Cancer and Leukemia Group B study
(CALGB 8984) evaluated the role of LE with or without chemotherapy and RT in 177
patients with T1 and T2 adenocarcinomas of the rectum.! T1 patients underwent LE
followed by observation. T2 patients underwent LE followed by RT (54 Gy/30 fractions)
and chemotherapy (5-fluorouracil 500 mg/m? IV day 1 to 3, day 29 to 31). At 48 months
of median follow-up, the 6-year overall survival rate was 85%, and the disease-free survival
rate was 78% for all patients. Three of the 59 eligible T1 patients and 7 of the 51 eligible
T2 patients had experienced local failure. It is important to note, however, that these were
highly selected patients and that one third of patients were excluded after surgery due to
large tumor size and/or questionable margin status.

More recently, LE or TEM after neoadjuvant radiation with or without chemotherapy

has been reported. Data from retrospective studies!?:15.16:32.34.55.61 and 2 prospective
studies!3:33 have demonstrated safety and local control rates ranging from 2.0% to

13.2%. In one of these studies, a multi-institutional phase 11 trial was conducted by

the American College of Surgeons Oncology Group (ACOSOG Z6041) investigating
neoadjuvant chemoradiation therapy utilizing capecitabine and oxaliplatin followed by LE
in T2 patients. Forty-four percent of patients achieved a pathologic complete response, and
64% of tumors were downstaged to ypTO-1. Approximately 5% of patients were found to
have ypT3 tumors at the time of LE. All but 1 patient had negative margins. The therapy was
associated with 39% of patients developing grade >3 treatment-related complications. The
study demonstrated that chemoradiation therapy followed by LE for clinically staged T2NO
tumors results in a high pathologic complete response rate and negative resection margins
but a high complication rate.13

SIMULATION AND TREATMENT TECHNIQUE

Patients treated with 3-D conformal RT can be physically positioned at the time of
simulation to displace the small bowel to minimize treatment toxicity, and small bowel
contrast can be used to assist in identification of small bowel for treatment planning
purposes. The use of a belly board with the patient in prone position with a full bladder has
been shown to reduce the volume of irradiated small bowel by approximately 70% (about
100 cm3).52 However, this position may be difficult for some patients to tolerate. Another
prospective study comparing treatment in the prone versus supine position demonstrated a
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primarily low-dose region of the dose-volume histogram for the small bowel associated with
the prone position, although there was no appreciable difference between supine and prone
positioning in the volume of small bowel receiving higher doses ( > 20 Gy).%3

Alternatively, patients may be treated with intensity-modulated radiation therapy (IMRT)
using a supine positioning. The dose-sculpting capabilities of IMRT reduce the need to
displace bowel away from the treatment volume and potentially obviate the benefit derived
from placing the patient in the prone position on a belly board. Retrospective comparison
of treatment in the prone versus supine position, with or without daily image guidance,
demonstrates that prone positioning leads to a greater systematic error, whereas the supine
position was associated with increased random error. However, the increased use of image
guidance was noted to decrease the setup error associated with supine positioning.4

Hence, 3-field or 4-field 3-D conformal treatment technique with prone setup using a belly
board with or without full bladder to displace bowel from radiation field is an acceptable
method of treatment. Likewise, 3-field or 4-field 3-D conformal radiation using a supine
technique with frequent image guidance, as well as IMRT optimization using small bowel
dose constraints are also acceptable methods of treatment.

FUTURE DIRECTIONS

No studies to date have prospectively evaluated whether or not the use of neoadjuvant
therapy reduces recurrence rates compared with LE or TEM alone. Future studies

are designed to further evaluate the efficacy and safety of TEM after neoadjuvant
chemoradiation therapy for rectal cancer patients at a higher risk for local recurrence. The
CARTS-study (NCT01273051) is a multicenter feasibility study investigating the role of
rectum-saving surgery for patients with clinical T1-3 distal rectal adenocarcinoma below
10 cm from the anal verge. In this study patients will receive neoadjuvant chemoradiation
therapy (25 fractions of 2 Gy with concurrent capecitabine) followed by TEM 8 to 10
weeks after the end of the preoperative therapy depending on the clinical response. The
primary objective is to determine the number of patients with complete pathologic response
after chemoradiation therapy, and secondary endpoints will examine local recurrence rate
and quality of life.47-65 In addition, several other international trials will formally address
the role of LE in rectal cancer. The French multicenter Groupe de Recherche Chirurgicale
sur le Cancer du Rectum (GRECCAR) 2 trial (NCT00427375) will enroll patients with
rectal tumors <4 cm to receive neoadjuvant chemoradiation therapy followed by reevaluation
at 6 to 8 weeks. Patients with tumors <2 cm will then undergo either LE or TME.56.67

A randomized Polish multicenter trial (NCT00738790) for patients with cT1-3, NO rectal
cancer will compare short course RT (5 x 5 Gy with a 4 Gy boost after 1 wk) to standard
fractionation chemoradiation therapy followed by LE performed 6 weeks after completion of
neoadjuvant therapy.®8 Finally, the Spanish trial (NCT01308190) will randomize TME with
chemoradiation therapy followed by LE in patients with clinically staged T2 or superficial
T3 low rectal cancer.59 We await the results of these randomized trials to help better define
the role of LE after neoadjuvant therapy in selected patients.
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. TEM is emerging as an option for LE and is associated with low morbidity rates
compared with other techniques.

. LE alone may be an acceptable treatment strategy for uT1NO rectal cancers
without high-risk features associated with increased risk of recurrence.

. Patients who undergo LE for early-stage rectal cancers and have known clinical
or pathologic adverse risk factors may benefit from adjuvant radiation or
chemoradiation therapy.

. Patients with uT2NO rectal cancers may be understaged by EUS and are
associated with a higher risk of lymph node metastases. Adjuvant or neoadjuvant
therapy should be considered in these patients.

. Although there are some single-institution studies that suggest some uT3NO
rectal cancers may be treated with neoadjuvant chemoradiation followed by LE
if a complete or near-complete tumor response is demonstrated on restaging
studies, most of the patients who were included in these analyses were not
surgical candidates. The standard of care for T3 lesions remains low anterior
resection or abdominoperineal resection after neoadjuvant therapy, and the use
of LE should be considered only in the setting of clinical trial or for those
patients with severe comorbidities limiting surgery. We await the results of
several randomized trials to better define the role of LE after neoadjuvant therapy
for these higher risk patients.
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TABLE 1.

Fifty-Seven-Year-Old Man With Preoperative Stage uT1INO Freely Mobile, Moderately Differentiated
Adenocarcinoma. Tumor is 2 cm in Diameter, Involves <25% of Circumference, and is Located 6 cm From
Anal Verge. No Lymphovascular Space Invasion is Noted. Clinical Condition: Local Excision in Rectal Cancer

Treatment Rating Comments

Local excision, pT1NO, and negative margins

Observation 9
RT alone 2
Chemoradiation 1

Local excision, pT1NO, and positive margins

LAR or APR 9
RT alone 2
Chemoradiation 2
Observation 1

Rating Scale: 1, 2, 3 usually not appropriate; 4, 5, 6 may be appropriate; 7, 8, 9 usually appropriate.

Discussion: patients with uT1NO rectal cancers with negative margins and no clinical or histological factors associated with risk for local
recurrence have excellent LC after LE alone. Risk factors associated with increased risk for local recurrence include tumor size >2.5 cm,39 adverse

pathologic features (high-grade tumors and lymphovascular or perineural space invasion), or tumors occupying >40% of the rectum.14,40-45

APR indicates abdominoperineal resection; LAR, low anterior resection; RT, radiation therapy.
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