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Neoadjuvant Therapy for Rectal Cancer

Ira L. Leeds, MD, MBA and Sandy H. Fang, MD, FASCRS
Department of Surgery, Johns Hopkins University School of Medicine

Case Summary

A 63-year-old man presents to his primary care doctor with a one-month history of blood in his
stools. He is referred for a colonoscopy and found to have a friable mass along the anterior wall
just proximal to the second rectal fold. A biopsy confirms moderately-differentiated
adenocarcinoma. The patient then obtains pelvic magnetic resonance imaging and chest, abdomen,
and pelvis computed tomography demonstrating local invasion of the primary tumor into the
mesorectal fat (T3), no suspicious regional lymph nodes (NO), and no evidence of distant
metastatic disease (MO).

Background

Local recurrence from rectal cancer surgery historically exceeded 20% at 2 years with
locally invasive lesions such as this patient’s harboring the highest risk.! The near-
simultaneous introduction of total mesorectal excision and neoadjuvant radiotherapy in late
1980s radically reduced the risk of 2-year local recurrence to 3-5%.2 The basis for both of
these additions is that local recurrence occurs due to tumor cells remaining in the mesorectal
fat and that sterilization with radiation therapy and complete removal with surgery offers the
best oncologic outcomes. Since these early advances, approaches to neoadjuvant therapy
have evolved in many disparate ways. The practicing colorectal surgeon is faced with a
number of options and subtle differences in patient-specific factors often determine the best
course of action.

Presentation and Diagnosis

Current guidelines for rectal cancer recommend neoadjuvant therapy for all T3 (Stage I11A)
lesions extending through the muscularis propria into pericolorectal tissues, any locoregional
nodal metastases (Stage 111), or distant metastatic disease.3# Therefore, the critical criteria
for neoadjuvant therapy are primary tumor stage and extrarectal tumor burden.

Recommendations for staging of local invasion and locoregional pathologic lymph nodes
include both endorectal ultrasound and pelvic MRI.34 These modalities are typically viewed
as complementary with case-specific factors often dictating preference for one over the
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other. In the invasive lesions most suited to neoadjuvant therapy, endorectal ultrasound has
been criticized as an inadequate evaluation due to the technical proficiency required to
identify pathologic mesorectal lymph nodes and its limited radiologic view.3 European
practice and United States-based Commission on Cancer rectal cancer accreditation
standards reflect this view, and pelvic MRI will likely become the preferred modality in the
future.>~" Importantly, standard pelvic MRI is not adequate for rectal cancer staging due to
volume-quality relationships and specific rectal protocols required.”-8

To assess distant disease, all patients should obtain a chest, abdomen, and pelvis computed
tomography scan.* Small pulmonary metastases will be missed with plain-film chest
radiography. No current evidence supports positron emission tomography as a superior study
due to the false negative non-avid lesions and false positive inflammatory, non-malignant
findings.3

Management

Once a patient is deemed eligible for neoadjuvant therapy, a number of different approaches
are available that vary by institutional practice patterns. The three evidence-based
approaches currently accepted include: 1) long-course chemoradiotherapy, 2) induction
chemotherapy followed by long-course chemoradiotherapy, and 3) short-course
radiotherapy.

Long-course chemoradiotherapy

Patients receiving long-course chemoradiotherapy regimens obtain a total of 45 to 50Gy of
external beam, intensity-modulated radiation therapy over 25 to 28 daily fractions while also
receiving concomitant radiation-sensitizing fluoropyrimidine-based chemotherapy. Radio-
sensitizing chemotherapy prevents DNA repair of radiation-damaged tumor cells with the
use of oral capecitabine, continuous infusion 5-fluorouracil, or bolus 5-fluorouracil with
leucovorin. The choice of sensitizing chemotherapy will likely be driven by patient fitness
and the experience of the partnering medical oncologist.

Timing of surgery following long-course chemoradiotherapy continues to be widely debated.
Consensus exists that surgery after neoadjuvant chemoradiotherapy should be delayed no
longer than 12 weeks.3# Traditionally, the shortest acceptable interval between
chemoradiotherapy and surgery has been 8 weeks to allow time for downstaging and tumor
cell death.3 However, anecdotal evidence suggested that radiation-associated fibrosis led to
technically more difficult operations in a time-dependent fashion. Recent observational
studies and the GRECCARG6 multi-institutional randomized control trial support these
beliefs and have demonstrated that waiting more than 8 weeks contributes to lower rates of
sphincter preservation, higher postoperative morbidity, and lower success achieving
complete total mesorectal excision.#® Although current practice guidelines remain
unreconciled, this evidence currently supports surgery 5 to 12 weeks following completion
of long-course chemoradiotherapy.
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Short-course radiotherapy

Much of the recently observed controversy surrounding technical dissection difficulties post-
long-course chemoradiotherapy harkens back to the earliest radiation modalities of the
neoadjuvant era. Although much less commonly used in the United States, short-course
radiotherapy is widely practiced in Northern Europe. This approach aims to sterilize the
mesorectal fat prior to surgery in manner that is better tolerated, more convenient for
patients, and lower cost. Patients undergoing short-course radiotherapy receive a higher dose
per fraction and complete a biologically equivalent radiation therapy course with 5 Gy per
day for 5 days total. This regimen does not include chemotherapy, and patients typically
proceed to surgery 1 to 2 weeks following radiotherapy.

A landmark Australian/New Zealand head-to-head trial comparing traditional long-course
chemoradiotherapy and short-course radiotherapy demonstrated non-inferiority in oncologic
outcomes between the two approaches.1? Two important disease presentations that are
ineligible for short-course chemotherapy include T4 tumors and those threatening the anal
sphincter due to the lack of downsizing observed with immediate surgery.3# Although most
patients in the United States receive long-course chemoradiotherapy, contraindications for
the short-course radiotherapy regimen remain limited. The short-course radiotherapy’s role
in current American rectal cancer care practice remains controversial, but the approach may
offer clinically relevant advantages for a well-selected subset of rectal cancer patients.

Induction chemotherapy with long-course chemoradiotherapy

While radiation-based neoadjuvant therapies have been important for reducing local
recurrence rates, these approaches offered no protection against systemic spread leading up
to surgery. Many studies have combined long-course chemoradiotherapy with a course of
induction chemotherapy that precedes radiation therapy in order to obtain early systemic
control and potentially avoid postoperative chemotherapy-related toxicity.# Induction
chemotherapy regimens vary widely but typically include combination chemotherapy such
as 5-fluorouracil (or capecitabine), oxaliplatin, and leucovorin given for 3 to 6 cycles prior to
initiation of traditional long-course radiotherapy. The GCR-3 Spanish randomized clinical
trial supports that induction chemotherapy provides at least similar oncologic outcomes as
postoperative chemotherapy and receiving definitive chemotherapy before surgery —
increasingly referred to as “total neoadjuvant therapy” — reduced toxicity and improved
completion rates.}! Since 2015, the National Comprehensive Cancer Network (NCCN)
includes induction chemotherapy as an equivalent approach to the prior two discussed above.

Expected new directions and future alternatives

The last decade has been further characterized by many modifications to these accepted
approaches. Three important trends that need to be watched closely are: 1) induction
chemotherapy with selective chemoradiotherapy; 2) “watch and wait” protocols for clinical
complete responders; and 3) hybrid-approaches that merge elements of both short- and long-
course neoadjuvant therapies.

Unresolved toxicity and treatment completion rates have challenged the supremacy of the
multimodal neoadjuvant approach. Some have argued that the risk-benefit of neoadjuvant
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radiotherapy may be less attractive due to the success of total mesorectal excision alone for
improving local recurrence, the long-term toxicity associated with radiation, and the fear of
distant metastases occurring during the neoadjuvant treatment interval. The PROSPECT trial
(NCTO01515787) is currently recruiting locally invasive rectal cancer patients at over 1,000
sites in the United States and Canada with randomization to traditional long-course
chemoradiotherapy versus induction chemotherapy followed by selective chemoradiotherapy
only for nonresponders. The trial with its planned eight-year follow-up is expected to finish
in 2021.

“Watch and wait” approaches are becoming increasingly popular due to the potential for
avoiding surgery entirely in carefully selected clinical complete responders after traditional
long-course chemoradiotherapy. No results from randomized trials currently exist to support
this approach but the early data from select centers is promising.# There is not yet adequate
evidence to recommend a “watch and wait” approach over traditional options described here,
but it is likely that a non-surgical option may be available to patients in the future with a
United States-based trial (NCT02008656) results currently pending. When we do offer
patients a “watch and wait” paradigm, we only consider patients with demonstrated, reliable
long-term follow-up capabilities and emphasize the stringent mandatory surveillance
schedule.

There are also numerous hybrid approaches between traditional short- versus long-course
neoadjuvant therapy. In one closely watched example, the Stockholm 111 trial has combined
short-course radiotherapy with a prolonged 4 to 8 week post-radiation delay to allow for the
downsizing typically not provided by short-course radiotherapy.1? Oncologic outcomes from
the trial are expected soon.

Conclusions

Neoadjuvant therapy remains a critical component of locally invasive and metastatic rectal
cancer care. The approach one chooses balances a number of influential factors including
baseline patient condition, tumor conformation and stage, and psychosocial risks with
extended compliance needs. Assessment of one’s institutional environment and a
multidisciplinary, shared-decision making approach are necessary to determine the best
option for each patient.

Evaluation and Treatment Algorithm (Figure 2)
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Clinical Questions

. Which rectal cancer lesions are best suited to receive neoadjuvant therapy?

. What practices are current standards of care for neoadjuvant therapy for rectal
cancer?

. What controversies remain for neoadjuvant therapy for rectal cancer?
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Figure 1.
Neoadjuvant-eligible staging findings using pelvic magnetic resonance imaging. A) T3

midrectal lesion with posterior invasion through the muscularis propria (low intensity signal
encircling rectum) into the mesorectal fat with arrows marking lateral extent. B) T2 mid-
rectal, posterior lesion with thinning of the muscularis propria and a 5mm pathologic lymph
node (arrow) located in the posterior mesorectal fat.
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Evaluation and treatment algorithm for neoadjuvant-eligible rectal cancer.
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