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Overview:

- Epidemiology: [Recl
A About45,000new cases ofectal cancer year?!
A About105,000 new cases of colon candeyear.

Risk of CRC
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ASTRO Annual Refresher Course = Fort Lauderdale Marriott Harbor Beach Resort & Spa = March 2-4, 2018 O #REFRESHER1E

- Anatomy:
A Extendsrom anal verggpalpable junction betweehair-bearing and noshair bearning squamous céllsnd superiorly for about 2
(US)15 (EUREm (to about sigmoid level).
1 12 cmis middle transverse fold
1 Superior marginThe PERITONEAL REFLECTION IS ACF¥WALtiyfrom anal verge aka also where the middle
transverse fold ifaka known as rectosigmoid junction)
A True surgical rectum begins at anorectal ring (just proximal to dentate Jine
1 Anorectal ringepresents themost superior part ointernal anal sphincter muscle.
o Is lower limit for functional sphincter preservation surgery.
o  Marksthe junction betwen the rectum and anus.
GTrue distancérequiresRIGID proctoscope and not flexible (which can overestimate about 5 cm).
H third draped with peritoneunanteriorly and on both side§MA psuperiorrectal artery)
H Mid third only anterior surface covered by peritoneyinternal iliacThmiddle rectal artery)
@ third has no peritoneal covering and close to other pelvic struct(irgernal pudendalhinferior rectal artery)
1  Being more difficult to resect given the spatial confines,
there is no natural barrieto blockinvasion of tumor

B > >

0  Lymphatic Spread:
A Tumors above anorectal ringspreadalong middle rectal vessel distribution
T Internal iliac LN
A Tumors extending into anal canal spread via nodes along
T Inferior rectal and external iliac LN
Cancers arising in anal canal spread
1 Inferior rectal and external iliac pathways
1  To lungs rather than livefcommon to true rectal cancers)

>

o0 Note: True surgical rectum (prox to dentate linkaanorectal ring also represents inferior limit for functional preservation surgery (defines
lymphatic watershed for rectal cancer spread)Worse prognosis for distal lesians

o  Note: Fixed tumors more difficult to resedbistal tumors have more fixed tumoggdue to confines of bony pelvis which inhibits surgeons from

achieving adequate lateral/circumferential margins

L https://www.cancer.org/cancer/types/colomectatcancer/about/keystatistics.html
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- Prognostic factors:

0 Cancer
A
A
A
A
A
A
A
A

o Lifestyle

- Protective:

Stage
Tumorlocation (distal worse than proximal)

Histology (signet cell poorer outcomes); tumor grade
Circumferential tumors or with near/total obstruction respond poorly

Circumferential margin

Mobile cancers more favorable than fixed
LVSI, PNI

Response to neoadjuvant tx

Age, male, IBD (UC), high fat, low fibe¢©OHE, tobacco, fam historgenetic (FAP, HNPCC), DM, red meat, cholecystectomy

0 NSAIDs, fiber, vitamin BEOFFEE?!!?

Workup
0 H& P’
A

O o oo

A

DRE (fixedmobile -ulceratedcexophytic; distance from verge; anal tone; perctal LAD; adjacent organ involvement)
Chest Xay (or CT chest) & abdominopelvicCT
Full colonoscopy (synchronous disease in 5%)
TRUS and/agpelvic MRI for local staging

CBC (Hct), BUN/Cr, LFTs, CEA

MUST GET A PSA to R/O prostate cancer.

o] EndO(ectaI Us:

D> D> >

80-90% accurate in tumor staging

70-75% accurate in mesorectal LN staging
Use limited to lesions <14 cm from anus
Also identify enlarged perirectal lymph nodes

Important for determining extension into the anal cani

- NOTE: NO PET/CT INDICATE@Rdt@l cancers
0 BUT YES for anal.

Clinical Presentation

- Hematochezia, diarrhea or constipation, reduced stool caliber, tenesmus, rectal urgency, inadequate emptying, urinary Sypepiioeal pain.

- Abdominal pain is more COLON cancer.

Imaging

CLINICAL

WORKUP FINDINGS

PRESENTATIONaD

Pedunculated
polyp or
Sessile polyp
(adenoma) with
invasive cancer

Single specimen,
completely removed
with favorable
histologic features9
and clear margins
- Pathology review®® (T1 only)
= Colonoscopy
= Marking of
cancerous polyp
site (at time of
colonoscopy or
within 2 weeks if
deemed necessary
by the surgeon)
« MMR/MSI testing®

Fragmented
specimen or margin
cannot be assessed
or unfavorable
histologic featuresd

TABLE 3

Summary Estimates of Sensitivity and Specificity for Endoluminal US, CT, and
MR Imaging in the Staging of Rectal Cancer

Stage

Imaging Modality

Sensitivity (%)

Specificity (%)

Muscularis propria invasion

Perirectal tissue invasion

Adjacent ergan invasion

Lymph node involvement

EUS
cT
MR imaging
EUS
cT
MR imaging
EUS
cT
MR imaging
EUS
cT
MR imaging

94 (90, 97)
NA

89, 97)
88, 92)
74, 84)*
74, 87)*
, 77)
64, 79)
63, 83)
60, 73)
, 67)
54, 76)

86 (80
N

69 (52
75 (69
78 (73
76 (65
97 (96
96 (95
96 (95
78 (71
74 (67
76 (59

, 90)
A

82y
, 81)
. 83)
,84)
, 98)
,97)
,97)
,84)
, 80)
, 87)

Pedunculated
polyp with
invasive
cancer

Sessile polyp
with invasive
cancer

= Consider rigid proctoscopy

» Chest CT and abdominal CT
or MRI®

* CBC, chemistry profile, CEA

* Pelvic MRI with or without
contrast®

—_——

= Endorectal ultrasound (if MRI |

is contraindicated or consider

for superficial lesions)®

» Enterostomal therapist as
indicated for preoperative
marking of site, teaching

* PET/CT scan is not indicated®

PRIMARY TREATMENT

Observe

Observeh

or

Transanal local
excision, if
appropriate'

or

Transabdominal __ |
resection’

Transanal local
excision, if
appropriate’

or

Transabdominal __
resection’

See Adjuvant
Treatment
(REC-3)

See Adjuvant
Treatment

(REC-4)

See Adjuvant
Treatment

(REC-3)

See Adjuvant
Treatment
(REC-4)

MNote.—Numbers in parentheses are 95% Cls. EUS = endoluminal US, NA = not applicable.
* Significantly lower than EUS.

Pags



Initial Workup/Staging
* Chest CT and abdominal CT or MRI

» Evaluate local extent of tumor or infiltration into surrounding structures.

» Assess for distant metastatic disease to lungs, thoracic and abdominal lymph nodes, liver, peritoneal cavity, and other organs.

» CT performed with intravenous (IV) iodinated contrast and oral contrast material unless contraindicated.

» IV contrast is not required for the chest CT (but usually given if performed with abdominal CT scan).

» If IV iodinated contrast material is contraindicated because of significant contrast allergy, then MR examination of the abdomen with IV
gadolinium-based contrast agent (GBCA) can be obtained instead. In patients with chronic renal failure (glomerular filtration rate [GFR] <30
mL/min) who are not on dialysis, IV iodinated contrast material is also contraindicated, and IV GBCA can be administered in select cases
using gadofosveset trisodium, gadoxetate disodium, gadobenate dimeglumine, or gadoteridol.

» If iodinated and gadolinium contrast are both contraindicated due to significant allergy or chronic renal failure without dialysis, then
consider MR without IV contrast or consider PET/CT imaging.

¢ Pelvic MRI with or without contrast or endorectal ultrasound (only if MRI is contraindicated [eg, pacemaker])

[See Pelvic MRI Requirements (REC-A 3 of 4) and Reporting (REC-A 4 of 4)]

» Assess T and N stage of the primary rectal tumor.

» Pelvic MRI or CT can be used for workup of synchronous metastatic disease.

» Pelvic MRI can be performed with or without IV gadolinium contrast per institutional preferences.

» Pelvic MRI may not be required for local staging if tumor is known to be definite T1 or if patient is not a candidate for primary tumor
resection (eg, widespread metastases, plan for permanent colonic diversion).

» The rectum lies below a virtual line from the sacral promontory to the upper edge of the symphysis as determined by MRI.

* PET/CT is not routinely indicated.
» PETI/CT does not supplant a contrast-enhanced diagnostic CT or MR and should only be used to evaluate an equivocal finding on a
contrast-enhanced CT or MR scan or in patients with strong contraindications to IV contrast administration.
* Consider PET/CT (skull base to mid-thigh)
» If potentially surgically curable M1 disease in selected cases.
» In patients considered for image-guided liver-directed therapies for liver metastases (ie, ablation, radioeml':olization).4'8
« If liver-directed therapy or surgery is contemplated, a hepatic MRI with IV routine extracellular or hepatobiliary GBCA is preferred over CT to
assess exact number and distribution of metastatic foci for local treatment planning.
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Pathology

- 90% are adenocarcinomaf which 20% hasxcels colloid (no significance), but the 1% with signet ring do worse.
- Other: Small cell, carcinoid, leiomyosarcoma, lymphoma.

PRINCIPLES OF PATHOLOGIC AND MOLECULAR REVIEW

Pathologic Stage
* The following parameters should be reported:
» Grade of the cancer
» Depth of penetration (pT), the pT stage, is based on viable tumor. Acellular mucin pools are not considered to be residual tumor in those
cases treated with neoadjuvant therapy.
» Number of lymph nodes evaluated and number positive (N). Acellular mucin pools are not considered to be residual tumor in those cases
treated with neoadjuvant therapy.
» Status of proximal, distal, circumferential (radial), and mesenteric margins. .12
» CRm‘|3-1T
» Neoadjuvant treatment effect’®.16.18-20
» Lymphovascular invasion'%:16:21
» Perineural invasion (PNI)22-24
» Tumor deposits25:

* CRM - A positive CRM is defined as tumor £1 mm from the margin. This assessment includes both tumor within a lymph node as well as
direct tumor extension. However, if CRM positivity is based solely on intranodal tumor, it should be stated in the pathology report. A positive
CRM is a more powerful predictor of local recurrence in patients treated with neoadjuvant therapy. A positive CRM secondary to lymph node
metastasis in some studies has been associated with lower recurrence rates than by direct extension.13-17

* Neoadjuvant treatment effect - The most recent College of American Pathologists (CAP) Guidelines on examination specimens of the rectum
and the AJCC Cancer Staging Manual, Eighth Edition require commenting on treatment effect after neoadjuvant therapy. The minimum
requirement is:

» Treatment effect present.
» No definitive response identified.

* The system used to grade tumor response as recommended by the AJCC Cancer Staging Manual, Eighth Edition and the CAP Guidelines is
that as modified from Ryan R, et al. Histopathology 2005;47:141-146 and Gavioli M, et al. Dis Colon Rectum 2005;48:1851-1857.

» 0 - Complete response: No remaining viable cancer cells.

» 1 - Moderate response: Only small clusters or single cancer cells remaining.

» 2 - Minimal response: Residual cancer remaining, but with predominant fibrosis.

» 3 - Poor response: Minimal or no tumor kill; extensive residual cancer.
According to the College of American Pathologists, it is optional to grade the tumor response to treatment. However, the NCCN Rectal
Cancer Guidelines Panel recommends grading tumor response. Other grading systems that are used are referenced,5:16.18-20

Pathologic Stage (continued)

* PNI - The presence of PNI is associated with a significantly worse prognosis. In multivariate analysis, PNI has been shown to be an
independent prognostic factor for cancer-specific, overall, and disease-free survival. For stage Il rectal cancer, those with PNI have a
significantly worse 5-year disease-free survival compared to those without PNI (29% vs. 82%; P = .0005). In stage Il rectal cancer, those with
PNI have a significantly worse prognosis.'"

* Tumor deposits - Irregular discrete tumor deposits in pericolic or perirectal fat away from the leading edge of the tumor and showing no
evidence of residual lymph node tissue, but within the lymphatic drainage of the primary carcinoma, are considered to be tumor deposits or
satellite nodules and are not counted as lymph nodes replaced by tumor. Most examples are due to lymphovascular invasion or, more rarely,
PNI. Because these tumor deposits are associated with reduced disease-free and overall survival, their number should be recorded in the
surgical pathology report.

* Tumor budding - In recent years, tumor budding has been identified as a new prognostic factor in colon cancer. Recently, there was an
international consensus conference on tumor budding reporting. 7 A tumor bud is defined as a single cell or a cluster of <4 cells detected by
hematoxylin and eosin (H&E) at the advancing edge of the invasive carcinoma. The total number of buds should be reported from a selected
hot spot measuring 0.785 mm (20x ocular in most microscopesivia a conversion factorl. Budding is separated into three tiers: low tier (0—4
buds), intermediate tier (5-9 buds), and high tier (10 or more buds). Two recent studies 8,29 using this scoring system have shown tumor
budding to be an independent prognostic factor for stage Il colon cancer. An ASCO guideline for stage Il colon cancer designates tumor
budding as an adverse (high-risk) factor.30 Several studies have shown that high-tier tumor budding in pT1 colorectal carcinomas, including
malignant polyps, is associated with an increased risk of lymph node metastasis; however, methodologies for assessing tumor budding and
grade were not uniform,31-3%
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Lymph Node Evaluation
* The AJCC and College of American Pathologists recommend examination of a minimum of 12 lymph nodes to accurately stage rectal

cancer.’:12.36 sampling of 12 lymph nodes may not be achievable in patients who received preoperative chemotherapy. The literature lacks
consensus as to what is the minimum number of lymph nodes to accurately identify stage Il cancer. The minimum number of nodes has
been reported as >7, >9, >13, >20, and >30.36-44 Most of these studies have combined rectal and colon cancers and reflect those cases with
surgery as the initial treatment. Two studies confined only to rectal cancer have reported 14 and >10 lymph nodes as the minimum number
to accurately identify stage Il rectal cancer.?%43 The number of lymph nodes retrieved can vary with patient age, gender, tumor grade, and
tumor site.3” For stage Il (pNO) colon cancer, if fewer than 12 lymph nodes are initially identified, it is recommended that the pathologist

go back to the specimen and resubmit more tissue of potential lymph nodes. If 12 lymph nodes are still not identified, a comment in the
report should indicate that an extensive search for lymph nodes was undertaken. The mean number of lymph nodes retrieved from rectal
cancers treated with neoadjuvant therapy is significantly less than those treated by surgery alone (13 vs. 19, P < .05; 7 vs. 10, P < .001).45:46
If 12 lymph nodes is considered the number needed to accurately stage stage Il tumors, then only 20% of cases treated with neoadjuvant
therapy had adequate lymph node sampling.?® To date, the number of lymph nodes needed to accurately stage neoadjuvant-treated cases is
unknown. However, it is not known what the clinical significance of this is in the neoadjuvant setting, as postoperative therapy is indicated in
all patients who receive preoperative therapy regardless of the surgical pathology results.

Sentinel Lymph Node and Detection of Micrometastasis by Inmunohistochemistry (IHC

Examination of the lymph nodes (sentinel or routine) by intense histologic and/or immunohistochemical investigation helps to detect the

presence of metastatic disease. The detection of single cells by IHC or by multiple H&E levels and/or clumps of tumor cells <0.2 mm are

considered isolated tumor cells (pN0).*” The Eighth Edition of the AJCC Cancer Staging Manual and Handbook?*? defines clumps of tumor
cells 20.2 mm but £2 mm in diameter or clusters of 10 to 20 tumor cells as micrometastasis and recommends that these micrometastases be
considered as standard positive lymph nodes (pN+).

« At the present time the use of sentinel lymph nodes and detection of isolated tumor cells by IHC alone should be considered investigational,
and results should be used with caution in clinical management decisions.*3-5% Some studies have shown that the detection of IHC
cytokeratin-positive cells in stage Il (NO) colon cancer (defined by H&E) has a worse prognosis, while others have failed to show this survival
difference. In some of these studies, what are presently defined as isolated tumor cells were considered to be micrometastases.51-55

Evaluation of Mesorectum (TME)

» The pathologist should evaluate the quality (completeness) of the mesorectum (only for low rectal cancer - distal 2/3).56-58
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MRIUsage

MERCURY

BackgroundThe prognostic relevance of preoperative higisolution magnetic resonance imaging (MRI) assessment of circumferential resection margin
(CRM) involvement is unknown.

Follow-up study 374 patients rectal candg@nprotocol highNB a2 € dzi A 2y LISt GA O awL® ¢dzy2NJ RAadlyoOoSs

MREFinvolved CRM.

Taylor, JCO 2014 62 months

5-year OS was 62.2% M&éar CRM's.42.2% MRinvolved CRMHR1.97; P < .01).
5-year DFS was 67.2% Mftdar CRM's.47.3% MRInvolved CRMHRL1.65 P < .05).
Local recurrence HR for MRWolved CRM was 3.50 (95% ClI, 1.53 to 8.00; P < .05).
MRFinvolved CRM was the only preoperative staging parameter that remained significant for OS, DFS, and LR on multivaigate analys

Conclusion

G2

Highresolution MRI preoperative assessment of CRM status is superior to AJ&BaBRcriteria for assessing risk of LR, DFS, and OS.

Furthermore, MRl CRM involvement is significantly associated with distant metastatic disease; therefore, coloremtéaareccould

intensify treatment and followup accordingly to improve survival outcomes.

Patient Preparation

PRINCIPLES OF IMAGING
Pelvic MRI Requirements

Rectal distension with gel Not a requirement. There is controversy on the effect of rectal distension on accurately assessing the

distance of tumor to mesorectal fascia (MRF)

Use of spasmolytic agents Not a requirement. Can help decrease bowel movement-related artifacts if needed

MRI Hardware Requirement

Magnet strength Minimum requirement 1.5 T
1.0 T magnets produce limited signal and should be avoided when possible
Coil External surface body coil adequate and preferred to endorectal coils

MRI Sequences

2D high-resolution T2-weighted « Slice thickness 1-3 mm (no more than 4 mm). 3D T2-weighted sequences are not adequate

substitutes

» Main sequences for T staging and detection of pathologic lymph nodes

= Axial, sagittal, and coronal plane to assess extent and relationship to all surrounding structures

= Axial and coronal slices should be angulated along the short (perpendicular) and long (parallel) axis
of tumor for tumors in the middle and upper part of the rectum and along the anal canal for low rectal
tumors

T1-weighted without

contrast Not a requirement for staging. May be helpful in assessing other pelvic organs and/or pathologies

Diffusion-weighted imaging (DWI) Not a requirement for T staging or detection of pathologic lymph node. Helpful in assessing treatment

response after neoadjuvant therapy (assessing the yT-stage)

T1-weighted with contrast Not a requirement for staging®

oo e T

At presentation
(before
neoadjuvant
therapy)

+ Distance from the anal verge or anorectal junction to the lower aspect of the tumor
* Tumor length
« T-stage of primary mass
* Tumor deposits within the mesorectum
« Involvement of the MRF and the smallest distance (mm) between the tumor and the MRF and its location?
* N-stage
* Presence/absence of suspicious extramesorectal lymph nodes
« Additional findings that can be provided in synoptic report:
» The circumferential location of the tumor
» In T3 tumor, the extent (mm) of extramural growth or depth of invasion
» Number of suspicious lymph nodes
» Presencel/absence of extramural vascular invasion (EMVI)
» Morphologic pattern of tumor growth (eg, annular, polypoid, mucinous, ulcerated, perforated)

After neoadjuvant
therapy

» Distance from the anal verge or anorectal junction to the lower aspect of the remaining tumor
* Tumor length
+ Presence/absence of a residual tumor (high signal on T2-weighted images)
» Presence/absence of fibrosis (low signal on T2-weighted images)
» yT-stage and any remaining tumor deposits within the mesorectum
* yN-stage and number of remaining suspicious lymph nodes
* Presence of any remaining suspicious extramesorectal lymph nodes
« Persistent involvement/regression from the MRFP
* The smallest distance (mm) between the remaining tumor and the MRF and its location
« Additional findings that can be provided in synoptic report:
» The circumferential location of the remaining tumor within the wall
» In the case of a yT3 tumor, the extent (mm) of extramural growth
» The morphologic pattern of tumor growth
» Presence/absence of EMVI (no clear consensus on reporting this finding)

i K
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Screening

- Colonoscopyt age45 (USPSTF, 2024hd g10 years if negative.
o IF polyps, then repeat everySByears depending on risk of polyp.
o NOTE: 2023 studsuggests that screening colonoscopies after age 75 are unlikely to detect cancers (0.2%).

- HIGH RISK
o0 1s'degree relative Colonoscopy starts at age 40 or 10 years before first diagnosis in affected first degree relative. THEN g5 years.
o IBD Colonoscopy years after first symptonDepending on findings ¢3 years afterwards.
o  HNPCQ@ynchMMR) Starts age 2@5 then q12 years
o FAP Must do elective colectomgr proctolectomy after onset of polyposis.

USbdzNBES&aQ | SItiaK {GdzRe LL
Prospectivel 11,801 women aged 246 at enroliment.

Ma, JAMA Oncol 2022.
519 incident CRC cases were documented over 26 y2&18! personyears of followup.
MVAendoscopy(vs. nonef2 @ incident CRC for age at initiatian ALL AGES.
Before 45 years (HR, 0.339, 45 to 49 years (HR, 0.433, 50 to 54 years (HR, 0.493, andx55 years (HR, 0.463.
Absolute@ S&GA Y G§SR OdzydzZ 6 ABS AYyOARSYyOS 2F /w/ GKNRBdzAK cn &8Sl49B 27
years of age vs 50 to 54 years of age. Compared with no endoscopy, initiation of endoscopy before 50 years of age smag@tdsondth a
reduced risk of CRC diagnosed before 55 years of age (<45 years: HR, 0.45 [95%0.20],04849 years: HR, 0.43 [95% CI, 602746]).
Conclusions and Relevande this cohort study, compared with no endoscopy, initiation of endoscopy before 50 years of age was associated
with a reduced risk of CRC, including CRC diagnosed before 55 years of age. Screening before 50 years of age wasitasgmasted w
absolue reduction in CRC risk compared with initiation of CRC screening at 50 years of age or later.

NordIC@ b S 3 | Thidl &S ¢

H w Mg4,585men and women 5%4 yoPoland, Norway, Sweden, and the Netherlands between 2009 and 2014.

1:2 ratio| 1. invitation to undergo a single screening colonoscopy (the invited gric2ipo invitation or screening (the usueare group) .
1°risks of colorectal cancer and related death, and the secondary end point was death from any cause.

Bretthauer, NEJM2022.

28,220 in the invited group, 1,843 of whom (42.0%) underwent screenjrand 56,365 in the usuakre group.

A total of 15 participants had major bleeding after polyp removal.

Median FULO-years, 259 cases of colorectal cancer were diagnosed in the invited group as compared with 622 cases indheeugoalp.
Intention-to-screen analysed,0-yearrisk of colorectal cancer 0.989%.1.20%(RR0.82;SS)

10-yearrisk of death from colorectal cancer 0.28%0.31%(RR0.90;NS)

The number needed to invite to undergo screening to prevent one case of colorectal cancer was 455 (95% ClI, 270 to 1429).

The risk of death from any cause was 11.03%1.04%

CONCLUSIONS

In this randomized trial, the risk of colorectal cancer at 10 years was lower among patrticipants who were invited to scréemjag
colonoscopy than among those who were assigned to no screening.

Commentary In a pefprotocol analysis of patients who actually underwent screening, 31% RRolorectal cancer risk (0.84% v 1.22%) and
a 50% relativé in colorectal cancer death (0.15% v 0.30%Y. ! XA ONB Sy Ay 3 62N]l a F2N) 1K2a$8S K2 | Oilidz

1 3S n dScrébninmStudy

ww Mphn OloanSa 2F O2ft 2NBOGFE OFyOSNI 6SNB FylfeT SR Y2y3 wmcp wmcn LI GASYy(
Data from the SEER 18 registries, representing 28% of the US population, were used to condustegtimass study of colorectal cancer incidence rates

from January 1, 2000, to December 31, 2015-yedr age increments (ages-80 years).

Abualkhair, SEER 2020

Resultsty m incidence of colorectal cancer from 49 to 50 years of age (46,1%

Total of 8799 of the 9474 cases (92.9%) of colorectal cancer diagnosed among individuals aged\sérgaarasive

Conclusions and Relevancgteep incidence increases between 49 and 50 years of age are consistent with previously undetected colorectal
cancers diagnosed via screening uptake at 50 years. These cancers are not reflected in observed rates of colorectthesSiEERmegistries
among individuals younger than 50 years. Hence, using observed incidence rates from 45 to 49 years of age alone teeataéssifgomes

of earlier screening may underestimate cancer prevention benefits.

Genetics
- LiFraumeni Autosomal dominant AD p53 STS
- Gardner Subset of FARAPC gene.
- Cowden Multiple Harmartoma syndrome PTEN mutation

Pa98
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Prevention

CAPP2 Aspirin Study Lynch Syndrome
Hwib ycmMm AYGUSNYylFrdazyti OSYyGSNBR 6AGK [8yOK a8YRNBYS p mM® cnn Y3 | aLANI
1° Development of CRC.

Burn, Lancet 2020.

Mean 10 years = 8500 persgpars.

10-year development of CRC 9% vs. 13% (HR 0-65, p=0-035).

PerLIN2 12 02f I yIfeasSa NBaGNROGSR dgag apHRAE56 R-340-D100<0- (B Y &kt anvincidertce mith r@tio A y (i
of 0-50 (0-3¢0-82; p=0-0057).

For all Lynch syndrome cancers combined, the intenrtistreat analysis did not reach significance but-peotocol analysis showed

significantly reduced overall risk for the aspirin group (HR=0-63¢0-93 p=0-018). Adverse events during the interi@nphase between

aspirin and placebo groups were similar, and no significant difference in compliance between intervention groups was faygesvticipants

with complete intervention phase data; details reported previously

Interpretation The case for prevention of colorectal cancer with aspirin in Lynch syndrome is supported by our results.

Aspirin Study
RR 2419 CRC from 198G08. FU 10.8 years.

Hua, JCO 2017.

Postdiagnostic aspirkonly usersy OS (HR, 0.7%5Sandm, CRGspecific survival (HR, 0.48S)

Association between any NSAID use after diagnosis and OS differed significantly bg&®8 status (Pinteraction = .01). Use of any NSAID
after diagnosis was associated with improved OS only among participants with KR&$evitdnors (HR, 0.60; 95@4, 0.46 to 0.80) but not
among those with KRAS8utant tumors (HR, 1.24; 95% Cl, 0.78 to 1.96).

ConclusiorAmong longterm CRC survivors, regular use of NSAIDs after CRC diagnosis was significantly asgbdramdved survival in
individuals with KRAS witgipe tumors.

PRIMARY AND SECONDARY PREVENTION OF COLORECTAL CANCER

Certain lifestyle modifications are associated with a reduced risk of colorectal cancer (CRC) and can be an important adjunct to screening for
CRC prevention. For risk assessment for average-risk individuals, see CSCR-1.

Lifestyle/dietary factors associated with reduced CRC risk/recurrence:

« Physical activity: Regular physical activity (ie, occupational, recreational, transportation) has been associated with decreased CRC risk.!
+ Fruits and vegetables: A diet high in fruits and vegetables has been associated with decreased CRC risk in some studies.?

« Dietary supplements: In general, nutrients should be obtained from natural food sources rather than solely from dietary supplements.’

+ Smoking cessation: Smoking cessation counseling is strongly recommended. See NCCN Guidelines for Smoking Cessation.

Aspirin:
« There is substantial evidence about the protective effect of aspirin for CRC development when taken for at least 5-10 year5.4-5
O The U.S. Preventive Services Task Force endorses low-dose aspirin (81 mg) intake for individuals ages 45-59 with a 210% 10-year
cardiovascular risk for the purposes of lowering both cardiovascular and CRC risk.
O The decision to offer aspirin should take into consideration risk of bleeding, life expectancy, and long-term compliancez.6 The optimal
dose has not been well established.
¢ Regarding secondary prevention, aspirin use has been associated with improved CRC-specific survival and overall survival.”

Lifestyle/dietary factors associated with increased CRC risk:

- Smoking: Long-term cigarette smoking is associated with increased CRC incidence and mortality.®? Risk reduction is seen with early
smoking cessation.

+ Red meat and processed meat: Long-term consumption is associated with increased CRC risk. 110

* Moderate to heavy alcohol consumption: This level of consumption is associated with increased CRC risk.1:11:12

« Obesity: Obesity is associated with an increased risk for CRC.1:1314,15

» Vitamin D: Low levels of vitamin D have been associated with increased CRC risk.!®
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Staging8™" EDITI®

Esophageal | Stomach Rectum Anal Pancreas
Tla Lamina propria, muscular mucosae Tis = in situ = Stage 0s Tis = in situ = Stage 0|  Tis = in situ (G3 PIN)
T1b Submucosa T1 = Submucosa T1 < 2 cn{Breast!) Tlac =Breast
T2 Muscularis propria 2-5 cm(Breast!) 2-4cm
Adventitia Serosa Pericolorectal soft tissue > 5 cm(Breast!) >4 cm
T4a Resectable* Visceral peritoneum Invade vaginayrethra, Involve CA, SMA,
T4b Unresectable** Adjacent organs bladder ComHep
Mla Just 1 single organ
M1 Distant Mets amo X H 2 NH Distant Mets Distant Mets
Mlc Peritoneal Surface
Nla 1 N1aing, meso, int
N1 1-2 Nilb 23 N1b external iliac 1-3
N1c only tumor deposits N1c (Nla+N1b)
N2a 46
N2 36 bHO % T X4
N3a 715
A xoT bod X wmc

T4a- penetrates to the surface of the visceral peritonetim
*Direct invasion of sphincter muscles does not count as T4
T4b- directly invades or is adherent to other organs or structures

Layers: are the epithelium, basement membrane (defines intraepithelial), lamina propria (defines intramucostljns capillaries
and lymphatics (but little chance for mets), muscularis mucosae, submucosa (loose connective tissue), muscularisinergaria (
and longitudinal layers), subserosa (single layer of cells).

Difference between rectum and colon is that most of the rectum lacks serosa.fohthe rectum, a T3 is invasion into
perirectal fat; for colon, T3 is invasion of subserosa. Also for the rectum, T4 is only invasion of other organs, whereas for
the colon T4 can also be perforation through serosa.

Regional Lymph Nodes:
N1-1 to 3 lymph nodes

Nla- 1 lymphnode

N1b- 2-3 lymph nodes

N1c- tumor deposits in the subserosa, mesentery, or
nonperitonealized pericolic or perirectal tissues without regional
nodal metastasis

N2-4 or more

N2a- 4-6 lymph nodes

N2b- 7 or more lymph nodes
Distant Metastasis:

MO - none

M1 -yes

M1a- metastasis confined to one organ or site
M1b - metastasis in more than one organ/site

o i) D &V @
M1c- peritoneum
NO Niac | N2a N2b N2c
T1
T2 ! A B
T3 A
T4a 1B nc
T4b
Mla IVA
M1b IVB
Milc IvVC
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OverallTreatmentChart

Stage Treatment

TMEwith APRQ@ lesions) or LARH lesions).
If pTE2NO, no adjuvant treatment.

Early Possibly consider local excision favorable tumor:
< 3 cm size, < 30% circumf., within 8 cm of anal verge, well/mod diff, margin > 3mm, no LVE
LT f 20l tfav@dbl®Rldesiény = ofiservafavorable T1 or T2 lesiofp TME or SFU/RT

TNT(preferred options)vs. FOLFOX alon@®ROSPECT Trial)
1.FOLFOX / CAPEQZ16wks)b { / w¢ 2FUb] w8& bITHE y3 b
2. SCRT or LCRTFBIHFOLFOX / CAPEQZ16 wksbw S a i | IWE 3 T

I/ 3.FOLFOX 6¢cMRestagingbl. TMEis 1° response > 20% @. CRT ifl° response < 20%

Resectable

/ 2y &ARSN) dzZLJFNBY (G b!/we¢ Ih NBadGlk3Iay3
Not recommended, but if upfront TMEHFOLFOX / CAPEDQX { / w¢ 2RJ [ / w
If obstructed, will need diverting colostomy or stent placed prior to definitive treatment.
TNT(RTmust for unresectabler non-sphincter sparing candidate(PROSPECT Frial)
1.FOLFOX / CAPEQZ16wks)b { / w¢ 2FUb] w8& HITHE y3 b
2. SCRT or LCRIFBIHFOLFOX / CAPEQZ16 wksbw S & G | I 3 T
Considef~OLFIRINCfor T4, N+).

1]
(T4/unresectable)

LT fAGBSNI 2 NITHTR & S 8 i tTEIR+fe8dctin Hlgcal therapy for mets.
¢be¢ ARSIffE LI GKgle md / KSY2
Consider Pembro/PDL1 for AIMMR/MSI

\Y
At any time if the primary tumor becomes unresectable, options become individualized.
Consider additional combination chemo, or chemo = resection + RT.
Recurrent Individualized options based on resectability and prior treatments.
COVIEL9 Recs

Dutch Expert Consensus
Radiotherapy Oncology, 2020

5 year LF 5 year OS

< 5% 90%

HISTORICAL II/111:

T3NO T2N1 510%, 80%

T4NO T3N1  116% 60%
TAN1 TAN2 1520% 40%

Descriptions next pageh

EARLY INTERMEDIATE LOCALLY ADVANCED ADVANCED
/ \ / N\ 4 cT3a/b (very low) I 4 M
cT1-2 or levators clear, MRF clear >cT3b cT3 with any MRF involved,
. cT3a/b(middle or high) or and/or EMVI and/or levators threatened
Disease stage and cNO (cN1 if high), MRF clear, cT3a/b(middle or high) AND and/or extranodal cN1-2 and/or lateral node+
no EMVI cN1-2 (not extranodal ) AND no and/orcT4
\_ J \_ EMVI Y, \_ All with clear MRF and levators
4 N 7 N O N
TME alone
E.SM(.) TME wuthgut preoperative Or SCRT/CRT |f good quality SCRT or CRT e
guideline radiotherapy mesorectal excision cannot be
assured
- AN AN RN

TME alone
Recommended . . - consider role of
in COVID-19 TME without preoperative SCRT® in countries where
setting high quality surgery cannot
be assured

SCRT
Delay to surgery has
advantages in
the COVID 19 setting

radiotherapy

SCRT delay +/- chemo or CRT
(see text)
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Early subgroup
We strongly support the use of TM&thout pre-operative radiotherapy.

Intermediate subgroup

In countries where high quality surgery is performed, we strongly recommend TME alone. Careful discussion of the usieenépgdio this group is needed in the
COVID 19 setting where the benefits of preoperative radiotherapy are likely to be smaallotherapy is to be used, SCRT should be the preferred option rather than
CRT (see below).

Locally advanced subgroup
Two phase Il trials have compared SCRT and CRT and demonstrate comparable outcomes for local recurrence, disease fdeS3uoxierall survival (OS) and
late toxicity [2, 3]. Both approaches are widely used. In the COVID 19 setting there arergmtant factors to consider.

When the use of SCRT is compared with CRT there are many advantages-déSCatlite toxicity; fewer radiotherapy treatment attendances; substantial
reduction in travel and contact with other patients and staff; avoidance of any detrimental effeahoficent chemotherapy on immune function; and thus
significantly reduced risk of COVID 19 infection during treatment. The greater social distancing achieved with SCRTadvamaje. An additional benefit is that
the use of SCRT instead of CRTimghtting will have a substantial reduction in linear accelerator usage, will help avoid waiting time to start treatmitrease
the ability of departments to treat all their patients in the setting of reduced staffing levels.

Timing of surgery after SCRT

The Dutch TME and MRC CRO7 trials as well as the previous Swedish trials recommended that surgery should be perfothreé tate@ven days of completion

of SCRT [4, 5, 6]. The recently reported Stockholm Ill trial compared surgery performed vethirelnwith 48 weeks after SCRT [[7]]. There was no difference in
local recurrence, DFS and OS. A longer delay to surgery was associated with a reductieaperatise and surgical morbidity but no difference in severe
complications or reoperations.An admission rate of 6% was observed for the management of diarrhoea for patients who received SCRT and delay. 3D conformal
radiotherapy techniques with a superior border of mid L5 were used. The use of SCRT and delay will result in approX¥meateigidits achieving a complete

clinical response who may be offered an organ preservation strategy. If complete response is actively monitored, theteflastt@reven avoidance of surgery may

be safely achieved (see below). Conversely, we note that pigigoach will delay the time to commencement of adjuvant chemotherapy, if considered indicated.

Advanced subgroup

Pre-operative CRT or SCRT followed by-admvant chemotherapy is recommended. CRT is given as a fluoropyrimidine (usually capecitabine) combined with
radiotherapy, commonly 4%50.4 Gy given overcs.5 weeks. The role of adjuvant chemotherapy is then iclemed with wide international variation in its use. The
Polish2 randomized phase Ill trial comparing CRT with SCRT followed by threeskty cycles of neoadjuvant chemotherapy reported similar cancer outcomes for
local recurrence, DFS and OS [[8]k Tésults of the phase Ill RAPIDO trial that compared CRT withpprativeSCRT and 18 weeks of capecitabine+oxaliplatin
chemotherapy are awaited. In this trial, only patients with very higk criteria for recurrence were included. There is currentiypublished level | evidence that
demonstrated improvements in DFS or OS using neoadjuvant chemotherapy.

Recommendation: Based on the current evidence two options can be considered in the context of the COVID 19 pandemic:

1) Preop CRT, this is the most established standard of care and the duration of concurrent capecitabine chemotherapy is limie& tweeks. It involves the use

of long course of radiotherapy.

2{/ we¢ bkb yS2I R2 dzdreyhé duafios of eadickhérahly isRubstantially less and the advantages of this approach when compared to CRT are
described above.

We consider both options to be acceptable but note the advantages of using SCRT in the COVID 19 setting. The deasoadfuuaat chemotherapy in option 2
will reflect the attitudes to neoadjuvant and adjuvant chemotherapy in each country, thesmssas of the riskbenefit ratio, considering the risk factors for COVID
19 increased mortality, and the capacity and prioritisation of chemotherapy delivery. The choice of chemotherapy regicheatimlis outside the scope of this
document but should adly align with the Polish trial with a preference for capecitaliased chemotherapy.

In elderly patients, patients with poorer performance status, or patients not fit for chemotherapy or standard CRT, S@R€laytis strongly recommended.

Organ preservation

The use of an organ preserving strategy is increasingly considered when a complete clinical response is observed fallon8@QRIRand delay [[9]].
In some countries, radiotherapy is usecearly-stagedisease to avoid the need for radical surgery. However, there is limited evidence for this approach, and it is not
recommended outside clinical trials in several countries. In the context of COVID 19, if radiotherapy is used, we c®Gidg@r&€rredption rather than CRT for
the reasons described above. This option should be considered in the context of surgical and radiotherapy capacity, grassibleren clinical studies.

An organ preservation approach may be considered during the CC/period providing that resources for an adequate surveillance including imaging and
endoscopy are available to detect local failures that require salvage surgery.
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NCCN Pathways

CLINICAL PRIMARY TREATMENT

PRESENTATION®P

CLINICAL
STAGE

Transanal local

n
T1, NOT == oxcision, if appropriate?

T1-2. NOM Transabdominal

> Adjuvant treatment (REC-4)

» Adjuvant treatment (REC-5)

resection9

Rectal cancer
without
suspected or
proven distant
metastaseshK

high rectal tumors or
Treat as T3, N any below

v

T3, Nany; pMMR/MSS

T3, NO low-risk, ___ | Transabdominal resectiony —— Surveillance (REC-10)

Primary treatment (REC-6)

T1-2, N1-2;
T4, N any

or Locally
unresectable
or medically

inoperable dMMR/MSI-H

PATHOLOGIC FINDINGS AFTER ADJUVANT TREATMENTh.9rs

TRANSANAL LOCAL EXCISION FOR T1, NO

pT1, NX without

» Primary treatment (REC-14

(UP TO 6 MO PERIOPERATIVE TREATMENT)!

Surveillance

high-risk features® Observe

Transabdominal

(REC-10)

Surveillance

(REC-10)

Surveillance

resection9d Adjuvant
(preferred) treatment (REC-5
pT1, NX with
high-risk
features® Gle
or Consider observation
pT2, NX e No evidence or
3,':;“:;’(‘;?{‘;“°“ of disease > Consider FOLFOX
CapecitabineP + or CAPEOX
RT or infusional
5-fluorouracil (5- i
FU)P +RT ( Evidence of Transabdominal __ g:’"s'de" FOLFOX
disease resection? CAPEOX

ADJUVANT TREATMENTh.4.":s
(UP TO 6 MO PERIOPERATIVE TREATMENT)t

PATHOLOGIC FINDINGS
AFTER TRANSABDOMINAL
RESECTION FOR T1-2, NO

(REC-10)

pT1-2, NO, M0 ——— > Observe

Long-course chemo/RT%" Chemotherapy

I
+ FOLFOX or CAPEOX |

Long-course chemo/RT%" |

CapecitabineP or infusional 5-FUP
or
Chemotherapy |,

FOLFOX or CAPEOX

or

Consider FOLFOX or CAPEOX alone
or

CapecitabineP or |

pT3, NO, M) —M8M8M8M8M8™—» infusional 5-FUP

(REC-10)

Observation!
Long-course chemo/RT%" |_, Chemotherapy
CapecitabineP or infusional 5-FUP * FOLFOX or CAPEOX
or
pT4, NO, MO Long-course chemo/RT%"
pT1-4, N1-2 ggirl?oo?z:ag,XPon }—» CapecitabineP or
infusional 5-FUP

or

—

Consider FOLFOX or CAPEOX alone|
(pT1-3, N1 only) [

HIGH RISK FEATURES = + SM@LV/SIsubmucosal level, poorly differentiated tumors.

Surveillance
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CLINICAL
STAGE

pMMR/MSS
T3, N any;
T1-2, N1-2;
T4, N any

or Locally
unresectable
or medically
inoperable

-

TOTAL NEOADJUVANT THERAPYY

Long-course chemo/RT%" a‘;e_';‘:w:)rapy Transabdominal Surveillance
* CapecitabineP or resectiond%Y (REC-10)

infusional 5-FUP [
or » Consider

Short-course RT"W—— | FOLFIRINOX

1> Restaging"
or
. . =

Long-course chemo/RT9F Resect_lon_ Systemic therapy
Chemotherapy « Capecitabine? or contraindicated — . (REC-F 1 of 14)
(12-16 wk) —| infusional 5-FUP —
* FOLFOX or CAPEOX or
« Consider FOLFIRINOX Short-course RT"W
o S ill

Tumor regression — g rgery —————————» 2Urveillance

Chemotherapy >20% gery (REC-10)

(12-16 wk) for non-T4
disease eligible for
sphincter-sparing surgery
* FOLFOX or CAPEOX

Restage with
sigmoidoscopy
* MRI

* FOLFOX or CAPEOX |—»

PRIMARY TREATMENT

or if complete clinical
response, consider
surveillance (REC-10A)*

Long-course chemo/RT%:"

« CapecitabineP or
infusional 5-FUP

or

Short-course RTHW

Tumor regression

<20% Surgery> REc-10

Surveillance
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ASTRO 2020 Consensus

https://www.practicalradonc.org/cms/10.1016/j.prro.2020.08.004/attachment/e126 1£#¥# 1:425b-848d11752c949c9a/mmcl.pdf

Indications forNeoadjuvant Radiation TherapyNA-RT) Rec Strength Evidence

1. Pelvic MRI with gectal cancer protocol is recommended for preoperative clinical T and N staging. Strong Moderate
2. For patients with stage-lll rectal cancer, neoadjuvant RT is recommended. Strong High
3. For patients with stage Il rectal cancer at lower*isklocoregional recurrence, omission of neoadjuvar -

. L . . . e Conditional Moderate
RT is conditionally recommended after discussion with a multidisciplinary team.
4. For cT42NO rectal cancer who may need an APR, neoadjuvant chemoradiation is conditionally -, -

. . . Conditional Expert Opinion

recommended to improve the chance of sphincter preservation
5. Where radiation is indicated, RT should be performed preoperatively rather than postoperatively. Strong High

* Implementation remark: Lower risk is defined as a cT3a/b NO tumor that is >10 cm from the anal velgg*R g A 1 K YNJ wa XH YY
** ¢T3a/b = 1 to 5 mm extramural tumor spread; tumor height should be surgeon defined.

Abbreviations: APR = abdominoperineal resection; KQ = key question; mrCRMiet&Rined circumferential resectiomargin; mrEMV¥ MRidetermined
extramural vascular invasion; MRI = magnetic resonance imaging; RT = ratiietagpy.

Neoadjuvant NA) Regimens Rec Strength Evidence
1. 1f NACRT50005040 cGyn 2528 fractions with concurrent chemotherapyrescommended. Strong High
2. If NASCRT2500 cGy in 5 fractions without concurrent chemotherapy isrecommended. Strong High
3. If NACRTonly concurrent Sluorouracil or capecitabine iecommended with RT for radiosensitization. Strong High
4. Ifrecommendation for NA Tehemotherapy alone (FOLFOX or CAPOX) is conditimailpmended .
) L ) LT . Conditional Low
only in the context of a clinical trial or multiinstitutional registry.
5. If NA Txvithout tumor factors that portend increased recurrence rtskl) chemoradiation or (2) short .
Strong High
course RT are recommended.
6. If NA Tavithout tumor factors that portend increased recurrence risddition of multiagent (FOLFOX ¢
CAPOX) chemotherapy (gfore or after chemoradiation or (2) after shazburse RT isonditionally Conditional Low
recommended.
7.1f NA Twith tumor factors that portend increased recurrence rigldition of multiagent (FOLFOX or
CAPOX) chemotherapy (gfore or after chemoradiation or (2) after shazburse RT isonditionally Conditional Moderate
recommended.
8. In NAC as part of TNF4 months of either FOLFOX or CAPOX (witadditional agents, targeted
- . Strong Moderate
therapy or immunotherapy) ilecommended.
9. If NACRTwith no further neoadjuvant chemotheraglanned,an interval of 611 weeks from the end of Stron IA3K 0%
chemoradiation to surgery is recommended. 9 Moderate (611)
10. NASCRWith no further neoadjuvant chemotherapy planned,&ary i SN f 2 T B iveeksS
from the end of RTo surgery is recommended.
Strong Moderate

Implementation remark: An interval of8lweeks is preferred f@atients who may benefit from tumor
downstaging beforgesection.

I YR

y 2

F wAd]l FrOG2NR F2NJ AYONBI 4SR NBOANNBYOS AyOf dzRS Oc¢o  dawiestiie opEMIY TFTNBY K

AbbreviationsNACRT = Neoadjuvant chemoradiation theraPSCRT = Neoadjuvant short cauradiation therapyNA Tx = Neoadjuvant ThergNAC =
Neoadjuvant ChemotherapZ APOX = capecitabine and oxaliplatin; FOLFOX = folinic-Btidr&uracil, and oxaliplatin; KQ = layestion; mrCRM = MRI
determined circumferential resection margin; mrEMVI = d&krmined extramural vasculanvasion
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LE and NotOperativeManagement (NOM) Rec Strength

1. NOM conditionallyecafter multidisciplinarydiscussion if a cCR is achieved aité&Txin patients
a. would have a permanent colostomy or inadequate boeitinence after TME AND

b. decline TME AND

c. agree to close followp by a multidisciplinary team.

Conditional

2. Organ preservation throughA-CRTHLE iconditionally recommended after multidisciplinary
discussion for patients with cT2 NO who:

a. would have a permanent colostomy or inadequate bawvegitinence after TME AND

b. decline TME AND

careF2dzyR 2 KI &S XeLlm RAaSIAS FYyR wn YIFINBAYA
d. agree to close followp by a multidisciplinary team

Conditional

3.If considering NOM or LE after R®ncurrentCRT is recommended.

Gonventional fractionation from 5006400 cGy in 280 fractions strong

4. If considering NOMconcurrent CRT iaduction or consolidatiomhemotherapy is conditionally

Conditional
recommended

5. If considering NOMassessment foresponse is recommended with rectal protocol MRI, CT

abdomen/pelvis, and proctoscopy/sigmoidoscopy with DRErNths after completion of treatment. Strong

6. If undergoing NOM or LE, surveillariseecommended with:

w LINBOG2a02LRKkaAIY2AR2a 0 thefast Dykaiskthed everyBSmanSthsE o

thereafter,

w NBOGIf LINE-6 schindd for thafitst 2§eadhdeveoy 612 months thereafter, and Strong
w O-N@tidril imaging of the chest, abdomen and pedvisry 612 months for the first 2 years, then

every 12months thereafter.

Implementation remark: Followp should continue for a minimuwf 5 years.

RT Volumes, Doses, and Constraints Rec Strength
1. For cT34 and/or cN +, inclusion of thectum, mesorectal nodes, presacral nodes, internal iliac nodes Stron
and obturator nodes in the CTV is recommended. 9
2. For invaionof an anterior organ ostructure (eg, prostate, seminal vesicles, cervix, vagina, and/or Conditional
bladder),inclusion of the external iliac nodem the CTV isonditionally recommended in addition tb
3. Ifinvolving the anal canahclusion ofinguinal and external iliac nodeis the CTV is conditionally "
Conditional

recommended in addition ta.

4. If treated with RT, an IMRT/VMA&chnique is conditionally recommended.
Implementation remark: IMRT/VMAT may be beneficial whenetkternal iliac nodeand/or the inguinal Conditional
nodes require treatment owhen 3D conformal techniques may confer a higher riskidodcity.

5.1f IMRT/VMAT, daily imagguidance to verify localization is conditionally recommended. Conditional

6.WhenCTV does not includae inguinal nodes, simulation prone with a belly board is

conditionally recommended. Conditional

Evidence

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Evidence

High

Low

Expert Opinion

Low

ExpertOpinion

Low
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Surgery

- The cornerstone of treatment
- Total Mesorectal excision (TMEjther via thelow anterior approach (LAR)r abdomino-perineal
approach (APRis the gold standard
o  Sharp dissection along presacral fascia + the mesorectum with entire fascia propria sha
be excised en bloc with the rectum
o  Reduces radial positive margin
o  Nonrandomized trials:
A 5-10% local recurrence ratevs 15-45% of blunt dissection ol st i, chding
A Upper rectal tumorgesect 45cm below distal edge of tumor
A Distal rectal tumors <5cm from verge2lcm margin may be acceptable

- BENEFITS:

0 LRG https://www.ncbi.nIm.nih.gov/pubmed/19269520
https://www.ncbi.nlm.nih.gov/pubmed/21298350

0 OS- https://www.ncbi.nlm.nih.gov/pubmed/12190680
https://www.ncbi.nlm.nih.gov/pubmed/11736973

0 Pelvic autonomic functiorhttps://www.ncbi.nim.nih.gov/pubmed/17235719
https://www.ncbi.nlm.nih.gov/pubmed/11683749
https://www.ncbi.nlm.nih.gov/pubmed/15486739

- Note:
o  Previosly, an APR or LAR consisted of a blunt dissection of the perirectal soft tissue
A But,failed to remove all tumor in the mesorectuin.recurrence rate 155%

Posteriorly, the mesorectatlissection is carried owtlong the presacral fascia.

Anteriorly, the dissectiorfollows the posterior vaginaball in femalesob Sy 2 y @A f £ /mSld&R &+ v AU
both of which maybe resected in the presenad an anterior wall rectatancer. Reported rates &dcal recurrence followin@ME for rectal cancer have
generally been < 10%.

Distal margins ControversialThe status of the distal and radial resection margins is an important determinant of surgical outdtmegh the first line
of rectal cancer spread is upward along the lymphatics, tumors below the peritoneal reflection can spread distally vimahtmaextramural
lymphovascular routes.

0  The use of the APR for low rectal cancers has traditionally been based upon the need for a 5 cm distal margin of nermal tissu
A However, in retrospective studies, margins as short as 1 cmé@veen associated with am, risk of local recurrence.
A Distal intramural spread is usually limited to within 2.0 cm of the tumor, unless the lesion is poorly differentiatedlgr wide
metastatic.
1 Inone series, only 12 of 50 APR specimens with distal margins >5 cm had distal intramural spread beyond the confines of
the tumor edge (seven spread within 1 cm and five beyond 1 cm), 10 of whom haepositige cancer.
1  Because only three patients (6 percent) had distal intramural spread beyond 2 cm, the authors concluded that a "wet" (or
prefixation) margin of 2.5 cm was adequate ir¥8df cases.
1 Furthermore, all five patients with intramural tumor spread beyond a 1.5 cm wet margin had poorly differentiated, node
positive cancers, and mortality was attributable to distant rather than local recurrence.
There was no difference in survival or recurrence rates between patients with a distal resection margin of 5 cm or <5 cm.
Others have also concluded that extramural retrograde lymphatic spread beyond 1.5 cm represents a poor prognostic
sign, and that more radical operations are not advantageous.

= =

o  Further data from a randomized prospective National Surgical Adjuvant Breast and Bowel Project (NSABP) trial demonsigatécamb
differences in survival or local recurrence when comparing distal rectal margins of <2 cm, 2 to 2.9 cm, andiSkRAsna [result, a 2 cm distal
margin has become acceptable, although a 5 cm proximal margin is still recomme[&#dThe radial margin is more critical for local control.

Radial marging In addition to the traditional concerns of achieving adequate distal margins, the importance of obtaining adequate cinctimhfere
(radial) margins has been more recently delineated. Besides spreading distally within the mucosa or within the mpisspriarishere is a zone of
downward spread within the mesorectum, the peritoneal investment ofréhesctum.

In fact, one rationale for total mesorectal excision (TME, see below) is to remove this zone of potential downward spread.

A positive radial margin is an independent predictor of both local recurrence and suBZhed][
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https://www.ncbi.nlm.nih.gov/pubmed/19269520
https://www.ncbi.nlm.nih.gov/pubmed/21298350
https://www.ncbi.nlm.nih.gov/pubmed/12190680
https://www.ncbi.nlm.nih.gov/pubmed/11736973
https://www.ncbi.nlm.nih.gov/pubmed/17235719
https://www.ncbi.nlm.nih.gov/pubmed/11683749
https://www.ncbi.nlm.nih.gov/pubmed/15486739
http://uptodateonline.com/utd/content/abstract.do?topicKey=gicancer/7075&refNum=49
http://uptodateonline.com/utd/content/abstract.do?topicKey=gicancer/7075&refNum=59
http://uptodateonline.com/utd/content/abstract.do?topicKey=gicancer/7075&refNum=60-65

Abdominoperineal resectiofAPR):

- Abdominal & perineal incisions
- Resection of entire rectum, distal sigmohal sphincter and canadnd mesocolon with its regional lymphatics
- Permanent colostomy
- Indicated
o ¢dzY2NH 2F RA&GFE NBOGdzy oOdoNARRAtfease2ein)f t & ¢ p OYXodzi y2¢6 Ol y
o Incompetent anal sphincter
o  Bulky size
o Close proximity to the anorectal ring sphincter musculature
o Inability to achieve a cancer free margin
- Ideal distal margin disputefcm
- Worse QOL relate to body image, and deprsssion
- Higher risk of positive margins as mesorectal is very thin in the distal segment of the rectum and lateral margins deel fegtifie close presence of the
prostate in the male and vagina in females

Low Anterior ResectioifLAR)

- Tumors of mid and upper rectum
- Needs at least 2 cm margin from anorectal ring.
- Sphincter Preservation
- Dissection and anastomosis below the peritoneal reflection, with ligation of the superior and middle hemorrhoidal arteries.
- Extended LAR: mobilization of the rectum down to the pelvic floor to the tip of the coccyx & between the anterior rea@abiiaé vagina or prostate
- Factors

o  body habitus

o Patients ability to care for stoma

o0 adequacy of the anal sphincter

o  encroachment of the tumor on the anal sphincters

o FRSIljdza 08 2F GKS RAA&GFt Y NBAY Transanal Local Excision’

« Criteria
Transanal Excision » <30% circumference of bowel
» <3 cm in size
) ) i » Margin clear (>3 mm)

- 5-yr LC rateg 82-97%; 5 yr survival >90% in T1 lesions » Mobile, nonfixed
- Per NCCI202Q » Within 8 cm of anal verge

o (T1only, <30% circumference, < 3 cm size, SM > 3 mm, Mobile * T1only

. L + Endoscopically removed polyp with cancer or indeterminate pathology
(nonixed), within 8 cm of anal verge, no LVI+ or PNI+, no » No lymphovascular invasion or PNI

Grade 3. » Well to moderately differentiated
- If found to have high risk features (e.g. T2, SM+, LVI+, Grade 3), need to di * No evidence of lymphadenopathy on pretreatment imaging
full transabdominal resection. » Full-thickness excision must be feasible

= When the lesion can be adequately localized to the rectum, local
excision of more proximal lesions may be technically feasible using
advanced techniques, such as transanal microscopic surgery or
transanal minimally invasive surgery (TAMIS).

- If further high risk features (e.g. T3, N+) then adjuvant ch&io

CanadiandTranasanal TM&EStudy
Objective: To assess the association of trans@vdt with the incidence of local recurrence (LR) of cancer and the probability of remaining free of LR
during followup.

CaycedeMarulanda, JAMA NET 2018

N =608, 423 (69.6%) were maléhe median age was 63 years

Local recurrence was identified in 22 patients (3.6%) after a median faloaf 27 months (IQR, 18 months).

Median time to LR was 13 months (IQR,%9months).

Sixteen of the 22 patients with LR (72.7%) were male, 14 (63.6%) received neoadjuvant chemoradiation, and 12 (54.5%}&addmer
Committee on Cancer stage Il disease.

Of those with LR, 16 (72.7%) had a negative circumferential radial margin and 20 (90.9%) had a negative distal reséctidr{Iri¥e
experienced conversion to open surgery, and 15 (68.2%) also developed SR.

3-year LR-S96%

Conclusions and relevancn this cohort study, transanal TME performed by experienced surgeons was associated with an incidence of LR and
SR that is in line with the published literature on open and laparoscopic TME, suggesting that transanal TME may behie apmpach for
management of rectal cancer.
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PRINCIPLES OF SURGERY

Workup
* Independent evaluation by the treating surgeon with either
proctosigmoidoscopy or flexible sigmoidoscopy is recommended for
all rectal tumors. Critical characteristics to be documented, in conjunction
with digital rectal examination (DRE), include tumor size, distances from the
anal verge and the anorectal ring, orientation within the rectal lumen (eg,
anterior-posterior, laterality) and/or degree of circumferential involvement,
extent of obstruction, extent of fixation to the rectal wall, degree of
sphincter involvement, and sphincter tone.
Transanal Local Excision’
« Criteria
» <30% circumference of bowel; <3 cm in size; margin clear (>3 mm);
mobile, nonfixed; within 8 cm of anal verge; T1 only; endoscopically
removed polyp with cancer or indeterminate pathology; no
lymphovascular invasion or PNI; well to moderately differentiated; no
evidence of lymphadenopathy on pretreatment imaging; full-thickness
excision must be feasible
*When the lesion can be adequately localized to the rectum, local excision
of more proximal lesions may be technically feasible using advanced
techniques, such as transanal endoscopic microsurgery (TEM) or transanal
minimally invasive surgery (TAMIS).

Transabdominal Resection: Abdominoperineal resection or low anterior
resection or coloanal anastomosis using total mesorectal excision (TME)
+ Management principles

» The treating surgeon should be experienced in rectal cancer surgery, and
specifically with TME. For patients with predicted positive margins based
on preoperative imaging, or lateral pelvic lymph node involvement, the
surgeon should be experienced in extended resections beyond the TME
plane and have a multidisciplinary team available if necessary.

» The treating surgeon should assess the distal margin before initiating
treatment by DRE * rigid or flexible endoscopy, particularly for non-
palpable lesions.

» Anticipated circumferential margins should be assessed by MRI
(see Principles of Imaging, REC-A) prior to any required neoadjuvant
therapy, and again considered prior to surgery. If margins are involved,
assessment for feasibility of resection beyond the TME plane is required.
Such an extended resection (+ reconstruction) should involve careful

preoperative planning and may require a multidisciplinary team.

» For adequately staged, low-risk, upper-rectal T3, NO tumors, surgery alone
is an appropriate treatment option.

» Remove primary tumor with adequate circumferential and distal margins.

» Treat draining lymphatics by TME.

» Sphincter preservation and restoration of organ integrity should be
achieved without compromise of oncologic resection and consideration of
anticipated patient functional outcome and quality of life.

* TME is a standard component of radical rectal cancer surgery. TME reduces
the positive radial margin and local recurrence rates.

» Extend 4 to 5 cm below distal edge of tumors for an adequate mesorectal
excision. In distal rectal cancers (ie, <5 cm from anal verge), negative
distal bowel wall margin of 1 to 2 cm may be acceptable.

» Full rectal mobilization allows for a negative distal margin and adequate
mesorectal excision.

» Some studies have shown that laparoscopy is associated with similar
short- and long-term outcomes when compared to open surgery,3
whereas other studies have shown that laparoscopy is associated with
higher rates of circumferential margin positivity and incomplete TME. 45
Therefore, minimally invasive resection may be considered based on the
following principles:

O The surgeon should have experience performing minimally invasive
proctectomy with TME.

¢ It is not indicated for locally advanced disease with a threatened or
high-risk circumferential margin based on staging. For these high-risk
tumors, open surgery is preferred.

¢ It is not generally indicated for acute bowel obstruction or perforation
from cancer.

¢ Thorough abdominal exploration is required.

« Lymph node dissection®’

» Clinically suspicious nodes beyond the field of resection should be
biopsied and/or removed, if possible. Extensive resection of M1 lymph
nodes is not indicated.

» Extended lymph node resection is not indicated in the absence of
clinically suspected nodes.
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Chemotherapy

- TNT andConcurrent

o  5-FUPVI(protracted venous infusion) with RT improves LC, DFS, afek®8e old trials undesurgery + CRT
A Concurrent225mg/m?throughout RT (7 days/week)
A >30%N/V, Diarrhea mouth soref@ appetite, photophobia, metallic changes in mouth blood counts
A 10-30%:skindry/hyperpigmentation/radiation recall, hair thinningail changeshand-foot mouth.

0  CapecitabingXeloda 5FU prodrug). NONINFERIOR oral drugftJ3VI(seeR-04)
A Concurrent825mg/m2 BID, 5 days per week.
A Capew/o RT 10001250 mg/n? BIQ days 114, g3 week cycle.
A MORE handoot-mouth, fatigue, proctitis LES®lood counts.

o  Oxaliplatin
A Not for adjuvant settingNo benefit despite increased toxicity.
A YESor Total Neoadjuvant therapy.

o Irinotecan and bevacizumab
A Multiple phase 2 trials show good tolerability in combo with Caggart of longcourse RT.
A Investigational.

PRINCIPLES OF PERIOPERATIVE THERAPY

Not every patient with rectal cancer requires trimodality treatment — trials with adaptive designs have demonstrated some patients will have
favorable outcomes with selective usage of radiation or selective usage of surgery, based on reassessment of response during therapy 2
The regimens used in patients who will undergo or have undergone surgery include both concurrent chemotherapy/RT and chemotherapy
alone. Perioperative treatment is recommended for up to a total of 3 to 6 months.

Perioperative Chemotherapy:

» mFOLFOX 6345
Oxaliplatin 85 mg/m? IV, day 1,2 leucovorin 400 mg/m? IV day 1,P 5-FU 400 mg/m? IV bolus on day 1, followed by 1200 mg/m?/day x 2 days
(total 2400 mg:;p‘m2 over 46-48 hours) continuous infusion. Repeat every 2 weeks to a total of 6 mo perloperatlve therapy.

« CAPEOXS7
Oxaliplatin 130 mg/m? IV day 1.2 Capecitabine 1000 mg/m? PO twice daily for 14 days every 3 weeks. Repeat every 3 weeks to a total of
6 months perloperatlve therapy.

« FOLFIRINOX®:©
Oxaliplatin 85 mg/m? IV on day 1,2 leucovorin 400 mg/m? IV over 2 hours on day 1,P irinotecan 180 mg/m? IV over 30-90 minutes on day 1,
5-FU 400 mg/m? IV push day 1, 5-FU 1200 mg/m?/day x 2 days (total 2400 mg/m? over 46 hours) continuous infusion.
Repeat every 2 weeks.

* Modified FOLFIRINOX®:©
Oxaliplatin 85 mg/m? IV on day 1,2 leucovorin 400 mg/m? IV over 2 hours on day 1,P irinotecan 150 mg/m? IV over 30-90 minutes on day 1,
5-FU 1200 mg/m?/day x 2 days (total 2400 mg/m? over 46 hours) continuous infusion. Repeat every 2 weeks.

Dosing Schedules for Concurrent Chemotherapy/RT:
« RT + continuous infusion 5-FU1?
5-FU 225 mg/m? IV over 24 hours daily on days 1-5 or days 1-7 for 5 weeks with RT
* RT + capecitabine
Capecitabine 825 mg/m? PO BID, Monday-Friday, on each day that RT is given throughout the duration of RT (typically 28-30 treatment days
depending on stage)
* RT + 5-FU/lleucovorin'3d
5-FU 400 mg/m? IV bolus + leucovorin 20 mg/m? IV bolus for 4 days during week 1 and 5 of RT

a0Oxaliplatin may be given either over 2 hours, or may be infused over a shorter time at a rate of 1 mg/m?/min. Leucovorin infusion should match infusion time of
oxaliplatin. Cercek A, Park V, Yaeger R, et al. Faster FOLFOX: oxaliplatin can be safely infused at a rate of 1 mg/m?/min. J Oncol Pract 2016;12:e548-553.

b | eucovorin 400 mg/m? is the equivalent of levoleucovorin 200 mg/m?.

€ FOLFIRINOX is recommended instead of FOLFOXIRI because FOLFOXIRI uses a high dose of 5-FU (3,200 mg/m? over 48 hours). Patients in the United States have
been shown to have greater toxicity with 5-FU. The dose of 5-FU (2,400 mg/m? over 46 hours) is a starting dose consistent with the dose recommended in FOLFOX or
FOLFIRI and should be strongly considered for U.S. patients.

dBolus 5-FU/leucovorin/RT is an obtion for patients not able to tolerate capecitabine or infusional 5-FU
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Radiation

General Principles

» Chemotherapy with a fluoropyrimidine in oral or continuous venous infusion form should be delivered concurrently with conventionally
fractionated radiation therapy.

« In patients with a limited number of liver or lung metastases, ablative radiotherapy to the metastatic site can be considered in highly selected cases
or in the setting of a clinical trial. Radiotherapy should not be used in the place of surgical resection. Radiotherapy should be delivered in a highly
conformal manner. The techniques can include 3D conformal radiation therapy, intensity-modulated radiation therapy (IMRT), or stereotactic body
radiation therapy (SBRT).

Treatment Information

« Image-guided radiation therapy (IGRT) with kilovoltage (kV) imaging or cone-beam CT imaging should be routinely used during the course of
treatment with IMRT and SBRT.

« IMRT is preferred for reirradiation of previously treated patients with recurrent disease, patients treated postoperatively due to increased acute or
later toxicity1 or in unique anatomical situations (eg, coverage of external iliac or inguinal lymph nodes or avoidance of small bowel).

°In patientzs with locally recurrent disease after prior pelvic radiation therapy, consider use of hyperfractionated pelvic re-irradiation if re-treatment is
planned.

« Intraoperative radiation therapy (IORT), if available, may be considered for very close or positive margins after resection, as an additional boost,
especially for patients with T4 or recurrent cancers.

* Arterially directed catheter therapy, and in particular yttrium-90 microsphere selective internal radiation, is an option in highly selected patients
with chemotherapy-resistant/-refractory disease and with predominant hepatic metastases.

CT simulation

A Standard Approach:

Prone

Belly Boarglacementcavity junctionat pubis symphysis.
Full Bladder- Empty Rectum

Oral (SB follow through) 1V Contrast

Anal Marker

2.5-3mm Slice Thickness

wire on perineal scar if s/p APR

ConsiderSight Trendelenburg

Consider Vaginal Marker

Consider contrassoaked tampon in vagina.

Consider IMRT for Select Cases (small bowel issugsglihal LN anal canal involvement)
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Target Delineation

FOR IMRTH { A& CancerChapter
3D-CRT

CTV: Elective nodal regions
o  StandardPerirectal, internal iliac, and superior hemorrhoidal (7 mm around vessels), presacral
o  For T4 tumors extending anteriorly: include external iliac
o  For tumors invading anal canal: external iliac
o  For tumor invading anal canal below puborectalis sling: inguinal.

PTV: 57 mm around CTV if perform daily IGRT; 1 cm if not
» Target Volumes
» Radiation therapy fields should include the tumor or tumor bed, with a 2- to 5-cm margin, the mesorectum, the presacral nodes, and the internal
iliac nodes. The external iliac nodes should also be included for T4 tumors involving anterior structures.
» Multiple radiation therapy fields should be used (generally a 3- or 4-field technique). Positioning and other technigues to minimize the volume of
small bowel in the fields is encouraged.
» For postoperative patients treated by abdominoperineal resection, the perineal wound should be included within the fields.

Initial Lateral fields 45 Gy Initial AP/PA fields 45 Gy Boost 5.4 cGy OPPOSED LATs Notes:
Superior L5/S1 same GTV + 2 cm field edge.

Anterior 3cm anterior to sacral Lateral 2 cm pelvic inlet ALL OF PRESACRAL SPACE +
promontory /behind pubis mesorectum

symphysis.

Posterior 1 cm posterior to sacrum

Inferior3p OY @ D¢+ 2| same

obturator foramen

Note: Rectal CanceRT FieldRTOG ®R012
Posterior: 1cm behind sacrum T4, 2 cm posterior to presacrum T3 T4 CANNOT SPLIT SACRUMG GI175LR 12% PrSacrum.
Anterior: T3 tumor: posterior pubic symphysis T4 tumoror anterior rectal wall invasiaranterior to pubicif anterior invasion
After APRover scar with 1.8m margin
Boost: 3 field or opposed laterals to GTV/bed-3Zm or any lymph nodd$)1.5 cm to 50.4Gy
Postop: Final Boost to 55.8Gy
DIAGRAM FROM MD ANDERSON

v Definitive EBRT Fields Post-op EBRT Fields

‘quj ‘ icm
3cmant 4|| post
- 1, sacrum

EELE
promont

Al
3cm inf GTV or ‘
obturator foramen

Like Cervix except superior at 7 : Cover El :
bifurcation & ant at pubic symphysis Moeller 2008

S o S NSV S

{folle ¥ the _'»*rnur).

“I3 always*be’ind PS
T4 gges in front!

Considerations for SRT (25 Gy in 5 fractions).
- IMRT dose paintin§ Gy x5 to the gross disease / boost volume
4 Gy to the elective nodal volume
0  https://pubmed.ncbi.nlm.nih.gov/24606849/
WashU Experience
- Of note,possiblesignificant diarrhea -2 weeks after treatment.
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