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Overview: 
 

- Epidemiology:  
Á More than 40,000 cases of new rectal cancers / year. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

- Anatomy:  
Á Extends from anal verge (palpable junction between hair-bearing and non-hair bearning squamous cells) and superiorly for about 12 

(US) -15 (EUR) cm (to about sigmoid level). 

¶ 12 cm is middle transverse fold. 

¶ Superior margin: The PERITONEAL REFLECTION IS ACTUALLY Ғ 11 cm from anal verge aka also where the middle 
transverse fold is (aka known as rectosigmoid junction) 

Á True surgical rectum begins at anorectal ring (just proximal to dentate line). 

¶ Anorectal ring represents the internal anal sphincter muscle.  

¶ Anorectal ring \ is lower limit for functional sphincter preservation surgery. 
Á άTrue distanceέ requires RIGID proctoscope and not flexible (which can overestimate about 5 cm). 

 
 

Á ҧ third draped with peritoneum anteriorly and on both sides (IMA Ҧ superior rectal artery) 
Á Mid third only anterior surface covered by peritoneum (internal iliac Ҧ middle rectal artery) 
Á Ҩ third has no peritoneal covering and close to other pelvic structures (internal pudendal Ҧ inferior rectal artery) 

¶ Being more difficult to resect given the spatial confines,  
there is no natural barrier to block invasion of tumor. 

 
o Lymphatic Spread: 

Á Tumors above anorectal ring ς spread along middle rectal vessel distribution  

¶ Internal iliac LN 
Á Tumors extending into anal canal spread via nodes along: 

¶  Inferior rectal and external iliac LN  
Á Cancers arising in anal canal spread 

¶ Inferior rectal and external iliac pathways 

¶ To lungs rather than liver (common to true rectal cancers) 
 

o Note: True surgical rectum (prox to dentate line aka anorectal ring) also represents inferior limit for functional preservation surgery (defines 

lymphatic watershed for rectal cancer spread). \ Worse prognosis for distal lesions. 
o Note: Fixed tumors more difficult to resect. Distal tumors have more fixed tumors ς due to confines of bony pelvis which inhibits surgeons from 

achieving adequate lateral/circumferential margins. 
 

- Prognostic factors: 
o Cancer 

Á Stage 
Á Tumor location (distal worse than proximal) 
Á Histology (signet cell poorer outcomes); tumor grade 
Á Circumferential tumors or with near/total obstruction respond poorly 
Á Circumferential margin 
Á Mobile cancers more favorable than fixed 
Á LVSI, PNI 
Á Response to neoadjuvant tx 

o Lifestyle 
Á Age, male, IBD (UC), high fat, low fiber, EtoH, tobacco, fam history, genetic (FAP, HNPCC), DM, red meat, cholecystectomy 

 
- Protective: 

o NSAIDs, fiber, vitamin B6. 
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Workup 
o H & P 

Á DRE (fixed -mobile -ulcerated ςexophytic; distance from verge; anal tone; peri-rectal LAD; adjacent organ involvement) 
o Chest X-ray (or CT chest) & abdominopelvicCT 
o Full colonoscopy (synchronous disease in 5%) 
o TRUS and/or pelvic MRI for local staging 
o CBC (Hct), BUN/Cr, LFTs, CEA 

Á MUST GET A PSA to R/O prostate cancer. 
 

o Endorectal US: 
Á 80-90% accurate in tumor staging 
Á 70-75% accurate in mesorectal LN staging 
Á Use limited to lesions <14 cm from anus 
Á Also identify enlarged perirectal lymph nodes 
Á Important for determining extension into the anal canal 

- NOTE: NO PET/CT INDICATED for rectal cancers 
o BUT YES for anal. 

 
 
Clinical Presentation 
 

- Hematochezia, diarrhea or constipation, reduced stool caliber, tenesmus, rectal urgency, inadequate emptying, urinary symptoms, perineal pain. 
- Abdominal pain is more COLON cancer. 

 
 
Imaging 
 
 
 

 
 
 
Pathology 
 

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

- Colonoscopy at age 45 (USPSTF, 2021) and q10 years if negative. 
o IF polyps, then repeat every 3-5 years depending on risk of polyp. 

- HIGH RISK 
o 1st degree relative  Colonoscopy starts at age 40 or 10 years before first diagnosis in affected first degree relative. THEN q5 years. 
o IBD  Colonoscopy 8 years after first symptom. Depending on findings q 1-3 years afterwards. 
o HNPCC (Lynch MMR) Starts age 20-25 then q1-2 years 
o FAP  Must do elective colectomy or proctolectomy after onset of polyposis. 

 
 
 

US bǳǊǎŜǎΩ IŜŀƭǘƘ {ǘǳŘȅ LL  
 Prospective 111,801 women aged 26-46 at enrollment.  
 

Ma, JAMA Oncol 2022. 
519 incident CRC cases were documented over 26 years. 2.5 M person-years of follow-up.  
MVA endoscopy (vs. none) ҨҨ incident CRC for age at initiation at ALL AGES.  

Before 45 years (HR, 0.37; SS), 45 to 49 years (HR, 0.43; SS), 50 to 54 years (HR, 0.47; SS), and җ 55 years (HR, 0.46; SS).  
Absolute Ҩ ŜǎǘƛƳŀǘŜŘ ŎǳƳǳƭŀǘƛǾŜ ƛƴŎƛŘŜƴŎŜ ƻŦ /w/ ǘƘǊƻǳƎƘ сл ȅŜŀǊǎ ƻŦ ŀƎŜ ǿŀǎ тн ǇŜǊ млл ллл ǇŜǊǎƻƴǎ ŦƻǊ ƛnitiation of endoscopy at 45 to 49 
years of age vs 50 to 54 years of age. Compared with no endoscopy, initiation of endoscopy before 50 years of age was also associated with a 
reduced risk of CRC diagnosed before 55 years of age (<45 years: HR, 0.45 [95% CI, 0.29-0.70]; 45-49 years: HR, 0.43 [95% CI, 0.24-0.76]). 
Conclusions and Relevance: In 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 was associated with greater 
absolute reduction in CRC risk compared with initiation of CRC screening at 50 years of age or later. 

 
 NordICC άbŜƎŀǘƛǾŜέ Trial 
 ҥwҦ 84,585 men and women 55-64 yo Poland, Norway, Sweden, and the Netherlands between 2009 and 2014.  

1:2 ratio | 1. invitation to undergo a single screening colonoscopy (the invited group) | 2. no invitation or screening (the usual-care group) | .  
1O risks of colorectal cancer and related death, and the secondary end point was death from any cause. 

 
Bretthauer, NEJM 2022. 
28,220 in the invited group, 11,843 of whom (42.0%) underwent screening, and 56,365 in the usual-care group.  
A total of 15 participants had major bleeding after polyp removal. 
Median FU 10-years, 259 cases of colorectal cancer were diagnosed in the invited group as compared with 622 cases in the usual-care group.  
Intention-to-screen analyses, 10-year risk of colorectal cancer 0.98% vs. 1.20% (RR 0.82; SS)  
10-year risk of death from colorectal cancer 0.28% vs. 0.31% (RR 0.90; NS)  
The number needed to invite to undergo screening to prevent one case of colorectal cancer was 455 (95% CI, 270 to 1429).  
The risk of death from any cause was 11.03% vs. 11.04%.  
CONCLUSIONS 
In this randomized trial, the risk of colorectal cancer at 10 years was lower among participants who were invited to undergo screening 
colonoscopy than among those who were assigned to no screening.  
Commentary: In a per-protocol analysis of patients who actually underwent screening, 31% RR Ҩ in colorectal cancer risk (0.84% v 1.22%) and 
a 50% relative Ҩ in colorectal cancer death (0.15% v 0.30%). !Y!ΧǎŎǊŜŜƴƛƴƎ ǿƻǊƪǎ ŦƻǊ ǘƘƻǎŜ ǿƘƻ ŀŎǘǳŀƭƭȅ ƎƻΦ 

 
!ƎŜ пф Ҧ рл Screening Study 
ww Ҧ мтл поп ŎŀǎŜǎ ƻŦ ŎƻƭƻǊŜŎǘŀƭ ŎŀƴŎŜǊ ǿŜǊŜ ŀƴŀƭȅȊŜŘ ŀƳƻƴƎ мср мсл ǇŀǘƛŜƴǘǎ όфн нпт ƳŜƴ ώррΦф҈ϐΤ ƳŜŀƴ ώ{5ϐ ŀƎŜΣ рмΦс ώсΦтϐ ȅŜŀǊǎύΦ 
Data from the SEER 18 registries, representing 28% of the US population, were used to conduct a cross-sectional study of colorectal cancer incidence rates 
from January 1, 2000, to December 31, 2015, in 1-year age increments (ages 30-60 years). 
  
 Abualkhair, SEER 2020 

Results ҧҧ incidence of colorectal cancer from 49 to 50 years of age (46.1% ҧ). 
Total of 8799 of the 9474 cases (92.9%) of colorectal cancer diagnosed among individuals aged 50 years were invasive. 
Conclusions and Relevance :Steep 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 colorectal cancer in the SEER registries 
among individuals younger than 50 years. Hence, using observed incidence rates from 45 to 49 years of age alone to assess potential outcomes 
of earlier screening may underestimate cancer prevention benefits. 

 
 

Genetics 
 

- Li-Fraumeni  Autosomal dominant AD p53 STS  
- Gardner   Subset of FAP  APC gene. 
- Cowden  Multiple Harmartoma syndrome PTEN mutation 
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Prevention 
 
 CAPP2 Aspirin Study Lynch Syndrome 
 ҥwҦ усм ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŎŜƴǘŜǊǎ ǿƛǘƘ [ȅƴŎƘ ǎȅƴŘǊƻƳŜ μ мΦ слл ƳƎ ŀǎǇƛǊƛƴ Řŀƛƭȅ μ нΦ tƭŀŎŜōƻ μΦ 
 1O Development of CRC. 
 
  Burn, Lancet 2020. 
  Mean 10 years = 8500 person-years. 
  10-year development of CRC 9% vs. 13% (HR 0·65, p=0·035).  

Per-ǇǊƻǘƻŎƻƭ ŀƴŀƭȅǎŜǎ ǊŜǎǘǊƛŎǘŜŘ ǘƻ рлф ǿƘƻ ŀŎƘƛŜǾŜŘ н ȅŜŀǊǎΩ ƛƴǘŜǊǾŜƴǘƛƻƴ gave an HR of 0·56 (0·34ς0·91; p=0·019) and an incidence rate ratio 
of 0·50 (0·31ς0·82; p=0·0057). 
For all Lynch syndrome cancers combined, the intention-to-treat analysis did not reach significance but per-protocol analysis showed 
significantly reduced overall risk for the aspirin group (HR=0·63, 0·43ς0·92; p=0·018). Adverse events during the intervention phase between 
aspirin and placebo groups were similar, and no significant difference in compliance between intervention groups was observed for participants 
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 1997-2008. FU 10.8 years. 

 
 Hua, JCO 2017. 

Postdiagnostic aspirin-only users ҧ OS (HR, 0.75, SS) and ҧ CRC-specific survival (HR, 0.44, SS).  
Association between any NSAID use after diagnosis and OS differed significantly by KRAS-mutation status (Pinteraction = .01). Use of any NSAID 
after diagnosis was associated with improved OS only among participants with KRAS wild-type tumors (HR, 0.60; 95% CI, 0.46 to 0.80) but not 
among those with KRAS-mutant tumors (HR, 1.24; 95% CI, 0.78 to 1.96). 
Conclusion Among long-term CRC survivors, regular use of NSAIDs after CRC diagnosis was significantly associated with improved survival in 
individuals with KRAS wild-type tumors. 
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Staging 8th EDITION 
       

 Esophageal Stomach Rectum Anal Pancreas 

T1a Lamina propria, muscular mucosae Tis = in situ = Stage 0s 
T1 = Submucosa 

Tis = in situ = Stage 0 
T1 < 2 cm (Breast!) 

Tis = in situ (G3 PIN) 
T1a-c = Breast! T1b Submucosa 

T2 Muscularis propria 2-5 cm (Breast!) 2-4 cm 

T3 Adventitia Serosa Pericolorectal soft tissue > 5 cm (Breast!) > 4 cm 

T4a Resectable* Visceral peritoneum Invade vagina, urethra, 
bladder 

Involve CA, SMA, 
ComHep T4b Unresectable** Adjacent organs 

M1 Distant Mets 
M1a   Just 1 single organ  
aмō   җ н ƻǊƎŀƴǎ 
M1c   Peritoneal Surface 

Distant Mets Distant Mets 

N1 1-2 
N1a    1 
N1b    2-3 
N1c     only tumor deposits 

N1a ing, meso, int 
N1b external iliac 
N1c (N1a+N1b) 

1-3 

N2 3-6 
N2a   4-6 
bнō   җ т 

 җ 4 

N3 җ т 
N3a 7-15 
bоō җ мс 

   

 
T4a - penetrates to the surface of the visceral peritoneum* 
 *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 intramucosal) - contains capillaries 
and lymphatics (but little chance for mets), muscularis mucosae, submucosa (loose connective tissue), muscularis propria (circular 
and longitudinal layers), subserosa (single layer of cells). 
 

Difference between rectum and colon is that most of the rectum lacks serosa. Thus, for the 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 
 
N1a - 1 lymph node 
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: 
 
M0 - none 
M1 - yes 
M1a - metastasis confined to one organ or site 
M1b - metastasis in more than one organ/site  
M1c - peritoneum 

 
 
 

 N0 N1 a-c N2a N2b N2c 

T1 
I IIIA 

   

T2                    IIIB  

T3 IIA                  

T4a IIB  
 

              IIIC 
 

T4b IIC  

M1a IVA 

M1b IVB 

M1c IVC 
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Overall Treatment Chart 
 

Stage Treatment 5 year LF 5 year OS 

I 
Early 

TME with APR (Ҩ lesions) or LAR (ҧ lesions). 
If pT1-2N0, no adjuvant treatment. 

 
Possibly consider local excision for favorable tumor: 

< 3 cm size, < 30% circumf., within 8 cm of anal verge, well/mod diff, margin > 3mm, no LVSI/PNI). 
LŦ ƭƻŎŀƭ ŜȄŎƛǎƛƻƴ Ҧ favorable T1 lesions = observe, unfavorable T1 or T2 lesions Ҧ TME or 5-FU/RT. 

< 5% 90% 

II / III 
Resectable 

TNT (preferred options) 
1. FOLFOX / CAPEOX (12-16 wks) Ҧ {/w¢ ƻǊ [/w¢Ҍр-FUҦ wŜǎǘŀƎƛƴƎ Ҧ TME.  
2. SCRT or LCRT+5-FU Ҧ FOLFOX / CAPEOX (12-16 wks) Ҧ wŜǎǘŀƎƛƴƎ Ҧ TME. 

 
/ƻƴǎƛŘŜǊ ǳǇŦǊƻƴǘ b!/w¢ Ҧ ǊŜǎǘŀƎƛƴƎ Ҧ ¢a9 Ҧ ŀŘƧ chemotherapy. 

Not recommended, but if upfront TME Ҧ FOLFOX / CAPEOX Ҧ {/w¢ ƻǊ [/w¢Ҍр-FU 

HISTORICAL II/III: 
T3N0 T1-2N1   5-10%,    80% 
T4N0 T3N1      10-15%   60% 
T4N1 T3-4N2   15-20%   40% 

 

III 
(T4/unresectable) 

If obstructed, will need diverting colostomy or stent placed prior to definitive treatment. 
Same as above II/III Resectable: TNT.     

Consider FOLFIRINOX (for T4, N+). 

IV 

LŦ ƭƛǾŜǊ ƻǊ ƭƻƴƎ ƻƴƭȅ ƳŜǘǎ Ҧ TNT Ҧ wŜǎǘŀƎƛƴƎ Ҧ TME + resection ± local therapy for mets. 
¢b¢ ƛŘŜŀƭƭȅ ǇŀǘƘǿŀȅ мΦ /ƘŜƳƻ Ҧ {/w¢Φ 

Consider Pembro/PDL1 for dMMR/MSI-H. 
 

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.   

 
 
 
 

COVID-19 Recs 
 
 Dutch Expert Consensus         Descriptions next page Ҧ 
 Radiotherapy Oncology, 2020
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Early subgroup  
We strongly support the use of TME without pre-operative radiotherapy. 
 
 
 
 
Intermediate subgroup 
In countries where high quality surgery is performed, we strongly recommend TME alone. Careful discussion of the use of radiotherapy in this group is needed in the 
COVID 19 setting where the benefits of preoperative radiotherapy are likely to be small. If radiotherapy is to be used, SCRT should be the preferred option rather than 
CRT (see below). 
 
 
 
 
Locally advanced subgroup 
Two phase III trials have compared SCRT and CRT and demonstrate comparable outcomes for local recurrence, disease free survival (DFS), overall survival (OS) and 
late toxicity [2, 3]. Both approaches are widely used. In the COVID 19 setting there are some important factors to consider. 
 
When the use of SCRT is compared with CRT there are many advantages of SCRT:- less acute toxicity; fewer radiotherapy treatment attendances; substantial 
reduction in travel and contact with other patients and staff; avoidance of any detrimental effect of concurrent chemotherapy on immune function; and thus 
significantly reduced risk of COVID 19 infection during treatment. The greater social distancing achieved with SCRT is a major advantage. An additional benefit is that 
the use of SCRT instead of CRT in this setting will have a substantial reduction in linear accelerator usage, will help avoid waiting time to start treatment and increase 
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 CR07 trials as well as the previous Swedish trials recommended that surgery should be performed within three to seven days of completion 
of SCRT [4, 5, 6]. The recently reported Stockholm III trial compared surgery performed within one week with 4ς8 weeks after SCRT [[7]]. There was no difference in 
local recurrence, DFS and OS. A longer delay to surgery was associated with a reduction in post-operative and surgical morbidity but no difference in severe 
complications or re-operations. 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 approximately 10% of patients achieving a complete 
clinical response who may be offered an organ preservation strategy. If complete response is actively monitored, then further delay or even avoidance of surgery may 
be safely achieved (see below). Conversely, we note that this approach will delay the time to commencement of adjuvant chemotherapy, if considered indicated. 
 
 
 
 
Advanced subgroup 
Pre-operative CRT or SCRT followed by neo-adjuvant chemotherapy is recommended. CRT is given as a fluoropyrimidine (usually capecitabine) combined with 
radiotherapy, commonly 45ς50.4 Gy given over 5ς5.5 weeks. The role of adjuvant chemotherapy is then considered with wide international variation in its use. The 
Polish-2 randomized phase III trial comparing CRT with SCRT followed by three two-weekly cycles of neoadjuvant chemotherapy reported similar cancer outcomes for 
local recurrence, DFS and OS [[8]]. The results of the phase III RAPIDO trial that compared CRT with pre-operative SCRT and 18 weeks of capecitabine+oxaliplatin 
chemotherapy are awaited. In this trial, only patients with very high-risk criteria for recurrence were included. There is currently no published level I 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) Pre-op CRT ς this is the most established standard of care and the duration of concurrent capecitabine chemotherapy is limited to 5ς5.5 weeks. It involves the use 
of long course of radiotherapy. 
2) {/w¢ Ҍκҍ ƴŜƻŀŘƧǳǾŀƴǘ ŎƘŜƳƻǘƘŜǊŀǇȅ ς here the duration of radiotherapy is substantially 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 decision to use neoadjuvant chemotherapy in option 2 
will reflect the attitudes to neoadjuvant and adjuvant chemotherapy in each country, the assessment of the riskςbenefit ratio, considering the risk factors for COVID 
19 increased mortality, and the capacity and prioritisation of chemotherapy delivery. The choice of chemotherapy regimen and duration is outside the scope of this 
document but should broadly align with the Polish trial with a preference for capecitabine-based chemotherapy. 
 
In elderly patients, patients with poorer performance status, or patients not fit for chemotherapy or standard CRT, SCRT with a delay is strongly recommended. 
 
 
 
 
Organ preservation 
The use of an organ preserving strategy is increasingly considered when a complete clinical response is observed following CRT or SCRT and delay [[9]]. 
In some countries, radiotherapy is used in early-stage disease 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 consider SCRT a preferred option rather than CRT for 
the reasons described above. This option should be considered in the context of surgical and radiotherapy capacity, and where possible in clinical studies. 
An organ preservation approach may be considered during the COVID-19 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 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

HIGH RISK FEATURES = + SM, LVSI, Ҩ 1/3 submucosal level, poorly differentiated tumors. 
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ASTRO 2020 Consensus 
 
https://www.practicalradonc.org/cms/10.1016/j.prro.2020.08.004/attachment/e1261b8a-30c1-425b-848d-11752c949c9a/mmc1.pdf  
 

Indications for Neoadjuvant Radiation Therapy (NA-RT) Rec Strength Evidence 

1. Pelvic MRI with a rectal cancer protocol is recommended for preoperative clinical T and N staging. Strong Moderate 

2. For patients with stage II-III rectal cancer, neoadjuvant RT is recommended. Strong High 

3. For patients with stage II rectal cancer at lower risk* of locoregional recurrence, omission of neoadjuvant 
RT is conditionally recommended after discussion with a multidisciplinary team. 

Conditional Moderate 

4. For cT1-2N0 rectal cancer who may need an APR, neoadjuvant chemoradiation is conditionally 
recommended to improve the chance of sphincter preservation 

Conditional Expert Opinion 

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 N0 tumor that is >10 cm from the anal verge** ŀƴŘ ǿƛǘƘ ƳǊ/wa җн ƳƳ ŀƴŘ ƴƻ ƳǊ9a±LΦ 
**  cT3a/b = 1 to 5 mm extramural tumor spread; tumor height should be surgeon defined. 
Abbreviations: APR = abdominoperineal resection; KQ = key question; mrCRM = MRI-determined circumferential resection margin; mrEMVI = MRI-determined 
extramural vascular invasion; MRI = magnetic resonance imaging; RT = radiation therapy. 
 
 
 
 
 

Neoadjuvant (NA) Regimens Rec Strength Evidence 

1. If NA-CRT, 5000-5040 cGy in 25-28 fractions with concurrent chemotherapy is recommended. Strong High 

2. If NA-SCRT, 2500 cGy in 5 fractions without concurrent chemotherapy isrecommended. Strong High 

3. If NA-CRT, only concurrent 5-fluorouracil or capecitabine is recommended with RT for radiosensitization. Strong High 

4. If recommendation for NA Tx, chemotherapy alone (FOLFOX or CAPOX) is conditionally recommended 
only in the context of a clinical trial or multiinstitutional registry. 

Conditional Low 

5. If NA Tx without tumor factors that portend increased recurrence risk,*  (1) chemoradiation or (2) short-
course RT are recommended. 

Strong High 

6. If NA Tx without tumor factors that portend increased recurrence risk,* addition of multiagent (FOLFOX or 
CAPOX) chemotherapy (1) before or after chemoradiation or (2) after short-course RT is conditionally 
recommended. 

Conditional Low 

7. If NA Tx with  tumor factors that portend increased recurrence risk, addition of multiagent (FOLFOX or 
CAPOX) chemotherapy (1) before or after chemoradiation or (2) after short-course RT is conditionally 
recommended. 

Conditional Moderate 

8. In NAC as part of TNT, 3-4 months of either FOLFOX or CAPOX (without additional agents, targeted 
therapy or immunotherapy) is recommended. 

Strong Moderate 

9. If NA-CRT with no further neoadjuvant chemotherapy planned, an interval of 6-11 weeks from the end of 
chemoradiation to surgery is recommended. 

Strong 
IƛƎƘ όҗ с ǿŜŜƪǎύ 

Moderate (6-11) 

10. NA-SCRT with no further neoadjuvant chemotherapy planned, an ƛƴǘŜǊǾŀƭ ƻŦ ŜƛǘƘŜǊ Җо Řŀȅǎ ƻǊ п-8 weeks 
from the end of RT to surgery is recommended. 
Implementation remark: An interval of 4-8 weeks is preferred for patients who may benefit from tumor 
downstaging before resection. 

Strong Moderate 

ϝ wƛǎƪ ŦŀŎǘƻǊǎ ŦƻǊ ƛƴŎǊŜŀǎŜŘ ǊŜŎǳǊǊŜƴŎŜ ƛƴŎƭǳŘŜ Ŏ¢о ǘǳƳƻǊǎ Җр ŎƳ ŦǊƻƳ ǘƘŜ ŀƴŀƭ ǾŜǊƎŜ ƻǊ ƳǊ/wa ғн ƳƳΤ Ŏ¢п ǘǳƳƻǊ ƻǊ Ŏbн ŘƛǎŜŀǎŜ, presence of mrEMVI. 
Abbreviations: NA-CRT = Neoadjuvant chemoradiation therapy; CA-SCRT = Neoadjuvant short course radiation therapy; NA Tx = Neoadjuvant Therapy; NAC = 
Neoadjuvant Chemotherapy; CAPOX = capecitabine and oxaliplatin; FOLFOX = folinic acid, 5-Fluorouracil, and oxaliplatin; KQ = key question; mrCRM = MRI-
determined circumferential resection margin; mrEMVI = MRI-determined extramural vascular invasion. 
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LE and Non-Operative Management (NOM)  Rec Strength Evidence 

1. NOM conditionally rec after multidisciplinary discussion if a cCR is achieved after NA-Tx in patients:  
a. would have a permanent colostomy or inadequate bowel continence after TME AND 
b. decline TME AND 
c. agree to close follow-up by a multidisciplinary team. 

Conditional Moderate 

2. Organ preservation through NA-CRT Ҧ LE is conditionally recommended after multidisciplinary 
discussion for patients with cT2 N0 who:  
a. would have a permanent colostomy or inadequate bowel continence after TME AND 
b. decline TME AND 
ŎΦ ŀǊŜ ŦƻǳƴŘ ǘƻ ƘŀǾŜ ҖȅǇ¢м ŘƛǎŜŀǎŜ ŀƴŘ wл ƳŀǊƎƛƴǎ ǳǇƻƴ [9 !b5 
d. agree to close follow-up by a multidisciplinary team 

Conditional Moderate 

3. If considering NOM or LE after RT, concurrent CRT is recommended.  
Conventional fractionation from 5000-5400 cGy in 25-30 fractions. 

Strong Moderate 

4. If considering NOM, concurrent CRT ± induction or consolidation chemotherapy is conditionally 
recommended. 

Conditional Moderate 

5. If considering NOM, assessment for response is recommended with rectal protocol MRI, CT 
abdomen/pelvis, and proctoscopy/sigmoidoscopy with DRE 2-3 months after completion of treatment. 

Strong Moderate 

6. If undergoing NOM or LE, surveillance is recommended with: 
ω ǇǊƻŎǘƻǎŎƻǇȅκǎƛƎƳƻƛŘƻǎŎƻǇȅ ǿƛǘƘ 5w9 ŜǾŜǊȅ о ƳƻƴǘƘǎ ŦƻǊ the first 2 years, then every 6-12 months 
thereafter, 
ω ǊŜŎǘŀƭ ǇǊƻǘƻŎƻƭ awL ŜǾŜǊȅ о-6 months for the first 2 years, then every 6-12 months thereafter, and 
ω ŎǊƻǎǎ-sectional imaging of the chest, abdomen and pelvis every 6-12 months for the first 2 years, then 
every 12 months thereafter. 
Implementation remark: Follow-up should continue for a minimum of 5 years. 

Strong Moderate 

 
 
 
 
 
 
 
 
 
 

RT Volumes, Doses, and Constraints Rec Strength Evidence 

1. For cT3-4 and/or cN +, inclusion of the rectum, mesorectal nodes, presacral nodes, internal iliac nodes, 
and obturator nodes in the CTV is recommended. 

Strong High 

2. For invasion of an anterior organ or structure (eg, prostate, seminal vesicles, cervix, vagina, and/or 
bladder), inclusion of the external iliac nodes in the CTV is conditionally recommended in addition to 1.  

Conditional Low 

3. If involving the anal canal, inclusion of inguinal and external iliac nodes in the CTV is conditionally 
recommended in addition to 1.   

Conditional Expert Opinion 

4. If treated with RT, an IMRT/VMAT technique is conditionally recommended. 
Implementation remark: IMRT/VMAT may be beneficial when the external iliac nodes and/or the inguinal 
nodes require treatment or when 3-D conformal techniques may confer a higher risk for toxicity. 

Conditional Low 

5. If IMRT/VMAT, daily image guidance to verify localization is conditionally recommended. Conditional Expert Opinion 

6. When CTV does not include the inguinal nodes, simulation prone with a belly board is 
conditionally recommended. 

Conditional Low 
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Surgery  
 

- The cornerstone of treatment. 
- Total Mesorectal excision (TME) either via the low anterior approach (LAR) or abdomino-perineal 

approach (APR) is the gold standard. 
o Sharp dissection along presacral fascia + the mesorectum with entire fascia propria should 

be excised en bloc with the rectum 
o Reduces radial positive margin 
o Non-randomized trials:  

Á 5-10% local recurrence rate     vs     15-45% of blunt dissection 
Á Upper rectal tumors-resect 4-5cm below distal edge of tumor  
Á Distal rectal tumors <5cm from verge: 1-2 cm margin may be acceptable 

- BENEFITS: 
o LRC - https://www.ncbi.nlm.nih.gov/pubmed/19269520 

https://www.ncbi.nlm.nih.gov/pubmed/21298350 
o OS - https://www.ncbi.nlm.nih.gov/pubmed/12190680  

https://www.ncbi.nlm.nih.gov/pubmed/11736973 
o Pelvic autonomic function -https://www.ncbi.nlm.nih.gov/pubmed/17235719 

https://www.ncbi.nlm.nih.gov/pubmed/11683749 
https://www.ncbi.nlm.nih.gov/pubmed/15486739 

 
- Note: 

o Previously, an APR or LAR consisted of a blunt dissection of the perirectal soft tissue. 

Á But, failed to remove all tumor in the mesorectum. \recurrence rate 15-45%. 
 

Posteriorly, the mesorectal dissection is carried out along the presacral fascia.  
 
Anteriorly, the dissection follows the posterior vaginal wall in females or 5ŜƴƻƴǾƛƭƭƛŜǊǎΩ ŦŀǎŎƛŀ ƛƴ males, 
both of which may be resected in the presence of an anterior wall rectal cancer. Reported rates of local recurrence following TME for rectal cancer have 
generally been < 10%.  

 
Distal margins: Controversial. The status of the distal and radial resection margins is an important determinant of surgical outcome. Although the first line 
of rectal cancer spread is upward along the lymphatics, tumors below the peritoneal reflection can spread distally via intramural or extramural 
lymphovascular routes. 

 
o The use of the APR for low rectal cancers has traditionally been based upon the need for a 5 cm distal margin of normal tissue.  

Á However, in retrospective studies, margins as short as 1 cm have NOT been associated with an ҧ risk of local recurrence.  
Á Distal intramural spread is usually limited to within 2.0 cm of the tumor, unless the lesion is poorly differentiated or widely 

metastatic.  

¶ In one 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 had node-positive cancer. 

¶ 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 in 94% of cases.  

¶ 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 demonstrated no significant 

differences in survival or local recurrence when comparing distal rectal margins of <2 cm, 2 to 2.9 cm, and >3 cm [49]. As a result, a 2 cm distal 
margin has become acceptable, although a 5 cm proximal margin is still recommended [59]. The radial margin is more critical for local control. 

 
Radial margins τ In addition to the traditional concerns of achieving adequate distal margins, the importance of obtaining adequate circumferential 
(radial) margins has been more recently delineated. Besides spreading distally within the mucosa or within the muscularis propria, there is a zone of 
downward spread within the mesorectum, the peritoneal investment of the ҧ rectum.  

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 survival [60-65].  

 
 
 
 
 
 
 
 
 
 
 
 
  

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
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Abdominoperineal resection (APR): 
 

- Abdominal & perineal incisions 
- Resection of entire rectum, distal sigmoid, anal sphincter and canal and mesocolon with its regional lymphatics 
- Permanent colostomy 
- Indicated 

o Tumors of distal rectum (Traditionally ғ р ŎƳΧōǳǘ ƴƻǿ can-do LAR if at least 2 cm) 
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 disputed-2cm 
- 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 are restricted by the close presence of the 

prostate in the male and vagina in females 
 
 
Low Anterior Resection (LAR) 
 

- 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 rectal wall and the vagina or prostate  
- Factors  

o body habitus 
o Patients ability to care for stoma 
o adequacy of the anal sphincter 
o encroachment of the tumor on the anal sphincters 
o ŀŘŜǉǳŀŎȅ ƻŦ ǘƘŜ Řƛǎǘŀƭ ƳŀǊƎƛƴ όάŀǘ ƭŜŀǎǘ н ŎƳέ ύ 

 
Transanal Excision 
 

- 5-yr LC rates ς 82-97%; 5 yr survival >90% in T1 lesions 
- Per NCCN 2020:  

o (T1 only, < 30% circumference, < 3 cm size, SM > 3 mm, Mobile 
(non-fixed), within 8 cm of anal verge, no LVI+ or PNI+, no 
Grade 3. 

- If found to have high risk features (e.g. T2, SM+, LVI+, Grade 3), need to do 
full transabdominal resection.  

- If further high risk features (e.g. T3, N+) then adjuvant chemo-RT. 
 
 
 
 Canadian άTranasanal TMEέ Study 

Objective: To assess the association of transanal TME with the incidence of local recurrence (LR) of cancer and the probability of remaining free of LR 
during follow-up. 

 
  Caycedo-Marulanda, JAMA NET 2018 

N = 608, 423 (69.6%) were male, the median age was 63 years. 
Local recurrence was identified in 22 patients (3.6%) after a median follow-up of 27 months (IQR, 18-38 months).  
Median time to LR was 13 months (IQR, 9-19 months).  
Sixteen of the 22 patients with LR (72.7%) were male, 14 (63.6%) received neoadjuvant chemoradiation, and 12 (54.5%) had American Joint 
Committee on Cancer stage III disease.  
Of those with LR, 16 (72.7%) had a negative circumferential radial margin and 20 (90.9%) had a negative distal resection margin, 2 (9.1%) 
experienced conversion to open surgery, and 15 (68.2%) also developed SR.  
3-year LR-FS 96%.  
Conclusions and relevance: In 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 be an acceptable approach for 
management of rectal cancer. 

. 
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Chemotherapy 
 
 

- TNT and Concurrent  
o 5-FU PVI (protracted venous infusion) with RT improves LC, DFS, and OS (see the old trials under Surgery ± CRT) 

Á Concurrent: 225 mg/m2 throughout RT (7 days/week) 
Á > 30%: N/V, Diarrhea, mouth sore, Ҩ appetite, photophobia, metallic changes in mouth, Ҩ blood counts.  
Á 10-30%: skin dry/hyperpigmentation/radiation recall, hair thinning, nail changes, hand-foot mouth.  

o Capecitabine (Xeloda, 5-FU prodrug). NONINFERIOR oral drug to 5-FU PVI. (see R-04) 
Á Concurrent: 825 mg/m2 BID, 5 days per week. 
Á Cape w/o RT: 1000-1250 mg/m2 BID, days 1-14, q3 week cycle. 
Á MORE hand-foot-mouth, fatigue, proctitis  LESS blood counts. 

o Oxaliplatin. 
Á Not for adjuvant setting. No benefit despite increased toxicity. 
Á YES for Total Neoadjuvant therapy. 

o Irinotecan and bevacizumab. 
Á Multiple phase 2 trials show good tolerability in combo with Cape as part of long-course RT.  
Á Investigational. 
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Radiation 
 

 
 

 
 
 
 
 

CT simulation 
 
A Standard Approach: 
 
Prone  
Belly Board placement cavity junction at pubis symphysis. 
Full Bladder + Empty Rectum 
Oral (SB follow through) ± IV Contrast 
Anal Marker 
2.5 - 3mm Slice Thickness 
wire on perineal scar if s/p APR 
 
 
Consider slight Trendelenburg. 
Consider Vaginal Marker. 
Consider contrast-soaked tampon in vagina. 
Consider IMRT for Select Cases (small bowel issues, T4, inguinal LN / anal canal involvement). 
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Target Delineation 
 
FOR IMRT Ҧ {ŜŜ Anal Cancer Chapter. 
 
3D-CRT 
 
CTV: Elective nodal regions 

o Standard: Peri-rectal, 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: 5-7 mm around CTV if perform daily IGRT; 1 cm if not 

 
 

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 
promontory / behind pubis 
symphysis. 

Lateral 2 cm pelvic inlet ALL OF PRESACRAL SPACE + 
mesorectum 

 

Posterior 1 cm posterior to sacrum    

Inferior 3-р ŎƳ Ҩ D¢± ƻǊ ƛƴŦŜǊƛƻǊ 
obturator foramen 

same   

 
Note: Rectal Cancer-RT Fields RTOG R-0012 

Posterior:  1cm behind sacrum T4, 2 cm posterior to presacrum T3  T4 CANNOT SPLIT SACRUM GITSG GI-7175 LR 12% Pre-Sacrum. 
Anterior: T3 tumor: posterior pubic symphysis T4 tumor or anterior rectal wall invasion: anterior to pubic if anterior invasion 

  After APR cover scar with 1.5 cm margin  
 Boost:  3 field or opposed laterals to GTV/bed +2-3 cm or any lymph nodes Ҧ 1.5 cm to 50.4Gy 

Post-op:  Final Boost to 55.8Gy 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Considerations for SC-RT (25 Gy in 5 fractions). 

- IMRT dose painting 5 Gy x5 to the gross disease / boost volume + 
4 Gy x 5 to the elective nodal volume. 

o https://pubmed.ncbi.nlm.nih.gov/24606849/  
WashU Experience.   

- Of note, possible significant diarrhea 1-2 weeks after treatment. 
 
 

https://pubmed.ncbi.nlm.nih.gov/24606849/
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NOTES Section: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Phase II ENI Omission. 
 52 patients T2 (low lying) or T3, N0-1, without disease in lateral lymph nodes. 
 All received NA-CRT (5040 cGy RT reduced treatment volumes ς excluded pelvic nodal irradiation) with concurrent 5-FU based C. 

CTV  Primary tumor and the mesorectum with vascular supply containing the perirectal and presacral nodes. 
Upper border S2/S3 interspace.  

1O Ҩ GI toxicity. 
 

Fiore, PRO 2020.  Median FU 72.9 months (2.5 ς 127.6 months). 
Acute G3 GI toxicity 7.6%. No cases of grade 4 toxicity.  
Local Recurrences 5.7%.  No relapse occurred in the lateral lymph nodes. 
5-year LC 96.1%.  
3-year OS 89.4%. 
5-year OS 87%. 
Conclusions De-escalation of radiation therapy target volume reduces GI side effects without compromising efficacy in patients with rectal 
cancer. These results cannot be clearly extended to high-risk disease and need further evaluation in future randomized trials. 
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NCCN Principles 
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Dose and Constraints 
 

 
 
 Of interest: A History of Rectal Dose Escalation: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5674246/pdf/jgo-08-05-902.pdf 
 
 
3D Plan ςFinal Tumor Dose 50.4 Gyin 28 Fractions 

- 45 Gy to pelvis in 25 fractions 
- Standard ς3-field if prone 
- External iliac coverage for T4 ς4-field may be needed 
- 5.4 Gy to boost tumor/mesorectum in 3 fractions ςlats or 3-field 
- Femoral heads, small bowel <45 Gy; small bit sb50.4 Gy 

 
IMRT Plan ςFinal Tumor Dose of 50 Gyin 25 Fractions (Dose Painted) 

- 5-field static plan or 270 VMAT 
- 45 Gyto PTV45 for elective pelvis 
- 50 Gyto PTV rectal tumor and adjacent positive nodes 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Of note: V30Gy < 100cc and V30 < 200cc are predicts of late G2 and G3 toxicity < 5%, respectively when small bowel loops contoured (excluding large bowel). 
Abraham, PRO 2020.  
 
 

Toxicity  
 

- Acute Diarrhea, Acute proctitis, Decreased blood counts, Dysuria/cystitis, Fatigue, Skin redness/desquamation 
- Delayed  Persistent diarrhea, Proctitis, Fistula, SB obstruction/adhesions, Perineal and scrotal tenderness, Delayed wound healing, Urinary incontinence,  

Bladder atrophy/bleeding, Sexual dysfunction, Secondary Malignancy. 
 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5674246/pdf/jgo-08-05-902.pdf
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NA+Adj. CRT Criteria 
 
GOODMAN KA Practical Rad Oncol 2016. Appropriateness of criteria of Adjuvant and Neoadjuvant Tx.        Follows German study TX (see above!) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

o NEOADJUVANT CRT Ҧ adjuvant 4 mo chemo ALWAYS APPROPRIATE  
Á German Trial 45 Gy pelvis + CD exclude small bowel to 50.4 Gy with concurrent infusional 5-FU or capecitabine. 

o NEOADJUVANT SHORT COURSE RADIATION (the graph above describes this). 
Á You want CLOSE to anal verge and FAR from edge of fascia. 
Á Short-course RT is 25 Gy in 5 fraction 

o NEOADJUVANT Chemo alone or NO Adjuvant Tx: 
Á High    NEVER. 
Á ModHigh    bŜǾŜǊΣ ǳƴƭŜǎǎ җ р ŎƳ ŦǊƻƳ ŀƴŀƭ !b5 җ н ƳƳ ŘƛǎǘŀƴŎŜ ŦǊƻƳ ŜŘƎŜ ƻŦ ƳŜǎƻǊŜŎǘŀƭ ŦŀǎŎƛŀΦ  
Á Int    See ҧ 
Á Neoadjuvant chemo is FOLFOX (leucovorin calcium aka folinic acid, fluorouracil and oxaliplatin). 

 
o Adjuvant CRT  Ҧ ŀŘƧǳǾŀƴǘ җ п Ƴƻ ŎƘŜƳƻ 

Á HIGHEST   (aka positive Margin) ALWAYS 
Á High    ALWAYS  
Á ModHigh    ALWAYS 
Á Int    ![²!¸{Σ ǳƴƭŜǎǎ җ мл ŎƳ ŦǊƻƳ ŀƴŀƭ 
Á German Trial 50.4 Gy + 5.4 Gy boost with concurrent infusional 5-FU or capecitabine. 

o Adjuvant C alone 
Á HIGHEST   (aka positive Margin) Maybe 
Á High    Maybe 
Á ModHigh    ALWAYS IF > 10 cm from anal  (this is from the METAANALYSIS OF Adj Chemo) 
Á Int    Maybe  
Á C alone is adjuvant FOLF (leucovorin and 5-FU), FOLFOX, capecitabine, or CapeOx. 

o Definitive CRT + brachy or Definitive Brachy alone (medically inoperable) 
Á hƴƭȅ aŀȅōŜ όǊŜǎǘ ƛǎ b9±9wύ ƛŦ ŘƛǎǘŀƴŎŜ ŦǊƻƳ ŀƴŀƭ ǾŜǊƎŜ ƛǎ Җ мл ŎƳ όҖ р ŎƳ ƛǎ ōŜǎǘύ 
Á Local symptoms present or absence is not as important as anal verge distance.  
Á Brachy is 26 Gy in 4 fractions with I-192. 
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Local / Transanal Excision 
 

T1 vs. T2 
 

RTOG 89-02 (Russell, IJROBP 2000). 
 ҥRҦ 65 patients to 1 of 3 arms. Phase II study assigned to local excision. 
 1. Negative Margin, no adverse prognostic features = observation.   2. Negative margin + 1 adverse feature = concurrent 5-FU and RT 50-56 Gy. 
 3. Positive margin = concurrent 5-FU and RT 59.4 ς 65 Gy.  
 Inclusion: < п ŎƳ ƛƴ ŘƛŀƳŜǘŜǊΣ ƛƴǾƻƭǾŜ Җ пл҈ ƻŦ ǘƘŜ Ǌectal circumference, and be below the peritoneal reflection (middle or lower rectum). 

Outcome: LF (after surgery + adapted chemo-RT) by T-stage: T1 0%, T2 20%, T3 23%.  
Loco-regional failure 12%. By T-stage: T1 4%, T2 16%, T3 23%.  By circumference: <20% 6%, 20-40% 18%.  
Distant metastasis 12%.     By T Stage: T1 4%, T2 12%, T3 31%). 5-year pelvic control 88%. 
Conclusion: Conservative sphincter-sparing therapy is feasible, but relatively high local failure rate for T2 and T3 lesions 

 
CALGB 8984. (Greenberg, Dis Colon Rectum 2008).  
Phase II. 110 patients with rectal lesions < 10 cm from dentate line, < 4 cm diameter, < 40% rectal circumference, and negative margins were included 
(Note no EUS or MRI). 1. 59 patients found with T1 lesions were treated with local excision alone.  
2. 51 Pts found with T2 Ҧ local excision plus adjuvant radiation (54Gy) + 5-FU (500 mg/m2 intravenously Days 1ς3, Days 29ς31). 
Outcome: Ten-year rates of OS 84% vs 66% (T1 vs T2). DFS 75% vs 64%. LR 8% vs 18%. 
Conclusion: Conservative sphincter-sparing therapy is feasible for well selected T1 lesions, but T2 lesions have high LR even with adjuvant ChemoXRT. 
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T2(3ab)N0 
 
 T3N0 TAU-TEM 

Background: Standard treatment of T2-T3ab,N0,M0 rectal cancers is TME due to the high recurrence rates recorded with local excision.  
Initial reports of the pre-operative chemoradiotherapy (CRT) and transanal endoscopic microsurgery (TEM) have shown Ҩ in local recurrence.  
ҥwҦ мто rectal adenocarcinoma T2-T3ab,N0,M0 | 1. CRT-TEM | 2. TME | .  

 Inclusion:  ¢нbл όсфΦу҈ύ ƻǊ ¢оŀκōbл όҖрƳƳ ƛƴǾŀǎƛƻƴ ǘƘǊƻǳƎƘ ǘƘŜ ƳǳǎŎǳƭŀǊƛǎ) (30.2%) 
WŜƭƭ ǘƻ ƳƻŘŜǊŀǘŜƭȅ ŘƛŦŦŜǊŜƴǘƛŀǘŜŘΣ ҖпŎƳΣ ŀƴŘ ǿƛǘƘƛƴ млŎƳ ƻŦ ǘƘŜ ŀƴŀƭ ǾŜǊƎŜΦ 

 
Serra-Aracil, Ann Oncol 2022  
The CRT-related morbidity rate was 29.6% (24/81).  
Post-operative morbidity 20.7% vs. 50.6% (P < 0.001, SS). Length of hospital stay 3.7 vs 10.6 days. 
      Temp Ostomy 4.9% vs. 76.8%.  
pCR in the CRT-TEM group was 44.3% (35/79).  
In the TME group,  pN1 were found in 17/81 (21%). 

4.9% were understaged with T3c/d disease 
12.3% were overstaged with T1 disease 

Conclusion CRT-TEM treatment obtains high pathological complete response rates (44.3%) and a high CRT compliance rate (98.8%). Post-
operative complications and hospitalisation rates were significantly lower than those in the TME group. We await the results of the follow-up 
regarding cancer outcomes and quality of life. 

 
 
 
 
 

ACOSOG Z6041.  
Single Arm Prospective. 72 patients cT2N0 neoadjuvant CRT. Staged via endorectal ultrasound or endorectal coil MRI.   
< 4 cm, < 40% circumference, < 8 cm of anal verge.  

Recall Transanal resection T1N0 is rules of THREE. < 30% circumferential, > 3mm margin, also < 8cm anal verge. 
 
C:  CAPEOX capecitabine (original dose 825 mg/m 2 twice daily on days 1ς14 and 22ς35), oxaliplatin (50 mg/m 2 on weeks 1, 2, 4, and 5) 
RT: 45Ҧ54 45 Gy in 1·8 Gy per day for 5 weeks Ҧ boost of 9 Gy = total dose of 54 Gy. 
CRT is followed by local excision.  
NOTE: Adverse events during CRT, the dose of capecitabine Ҩ 725 mg/m 2 twice daily, 5 days per week, for 5 weeks, boost RT Ҩ 5·4 Gy. 
1O 3-year DFS. 
 
 Garcia-Aguilar, Lancet 2015. 

3-year DFS intention to treat group 88.2% vs. per protocol 86.9%. 
34 (47%) patients achieved pCR    49 patients (64%) downstage to ypT0-1 
оо ǇŀǘƛŜƴǘǎ όоф҈ύ ƻŦ уп Ǉǘǎ ŘŜǾŜƭƻǇŜŘ /w¢ ƎǊŀŘŜ җо ŎƻƳǇƭƛŎŀǘƛƻƴǎ  

  72 (91%) of 79 patients receiving neoadjuvant chemoradiotherapy had rectal preservation. 
 
  **Unacceptably high toxicity even at decreased dosing 

Interpretation 
3-year DFS is not as high as expected, but CRT Ҧ local excision OK in carefully selected patients T2N0 who refuse or are not TME candidates. 
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CARTS TRIAL cT1-T3 patients cap/RT to 50-50.4 Gy. TEM 8-10 weeks later if cCR if yp T2, then completion TME surgery. 
Prospective multicentre study was performed to quantify the number of patients with minimal residual disease (ypT0-1) after neoadjuvant 
chemoradiotherapy and transanal endoscopic microsurgery (TEM) for rectal cancer. 
cT1-о bл Řƛǎǘŀƭ ǊŜŎǘŀƭ ŎŀƴŎŜǊ received long-course CRT. Clinical response was evaluated 6-8 weeks later and TEM performed.  
Total mesorectal excision was advocated in patients with residual disease (ypT2 or more). 

 Ŏ¢м bл ƛƴ n=10  Ŏ¢н bл ƛƴ n=29  Ŏ¢о bл ƛƴ n=16. 
   

Verseveld, Br J Surg 2015.  
   Of 47 patients who had TEM,     нκо άƴŜŀǊ ŎƻƳǇƭŜǘŜ ǊŜǎǇƻƴǎŜέ   мκо άƛƴŎƻƳǇƭŜǘŜέ 

ypT0 n=21  ypT1 n=9 ȅǇ¢л bм n=1 ypT2 n=15   ypT3 n=1.  
If you DECLINED further surgery, LR developed in 3 of 9 of patients ypT2Χ hb[¸ оо҈ΦΦΦ  
Postoperative complications grade I-IIIb occurred in 13 of 47 patients after TEM and in 
five of 12 after (completion) surgery.  
If you followed through everything with 1.5 year f/u (17 mo), 4 LR overall (8%).  
ypT2 n=3 (20%), ypT1 n=1.. 
CRT complications җ D3 was 23 of 55 patients (42%), (with two deaths toxicity). 
CONCLUSION: 
TEM after chemoradiotherapy enabled organ preservation in one-half of the patients 
with rectal cancer. 

 
 
 
 
 
 
 
 
 

 
 
 
GRECCAR 2 trial. No SUPERIORITY was NOT SHOWN FOR LOCAL EXCISION OVER TME. Rullier, Lancet 2017. 
ҥrҦ 186 enrolled Ҧ 148 good responders Ҧ 145 analyzed. Age җ 18 years stage T2T3 lower rectal carcinoma, Җ 4 cm, άgood clinical responseέ to 
ƴŜƻŀŘƧǳǾŀƴǘ ŎƘŜƳƻǊŀŘƛƻǘƘŜǊŀǇȅ όǊŜǎƛŘǳŀƭ ǘǳƳƻǳǊ Җн ŎƳύ.  1. local excision     2. total mesorectal excision surgery.  
In the local excision group, a completion total mesorectal excision was required if tumour stage was ypT2ς3.  
 

Rullier, Lancet 2017. 
In the local excision group, 26 patients had a completion total mesorectal excision.  
җ м ŜǾŜƴǘǎ ŦǊƻƳ composite primary outcome 56% in the local excision vs. 48% in TME (p=0·43).  
In the modified ITT analysis, there was no difference between the groups in all components of the composite outcome, and superiority was not 
shown for local excision over total mesorectal excision. 
Interpretation 
We failed to show superiority of local excision over total mesorectal excision, because many patients in the local excision group received a 
completion total mesorectal excision that probably increased morbidity and side-effects, and compromised the potential advantages of local 
excision. Better patient selection to avoid unnecessary completion total mesorectal excision could improve the strategy.   
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TNT: Total Neoadjuvant Therapy  

 
TNT has tremendous benefits. 

o LŦ ǇŀǘƛŜƴǘǎ ŘŜǎƛǊŜ ¢b¢ Ҧ ǿŀǘŎƘŦǳƭ ǿŀƛǘƛƴƎΣ OPRA Phase II ǎǳƎƎŜǎǘǎ ǘƘŀǘ /w¢ Ҧ / ƛǎ ōŜǘǘŜǊ ǘƘŀƴ / Ҧ /w¢ ƛƴ ǘŜǊƳǎ ƻŦ 3-year TME-FS 53% vs. 41%.  
o RAPIDO showed TNT w/ SC-RT 5x5 όǾǎΦ ǎǘŀƴŘŀǊŘ /w¢ Ҧ {ǳǊƎ Ҧ !ŘƧ /ύ 3-year treatment failures decreased 23·7% vs. 30·4%. 

Á While pCR rate at TME were halved with TNT at 28% vs 14% (SS)Χ LRF 8.3% vs 6% (NS) and all survival endpoints were NS. 
o STELLAR suggested in terms of άǎǳǊǾƛǾŀƭ ŜƴŘǇƻƛƴǘǎέ όŜΦƎΦ OS, DFS, etc.), SC-RT could offer some benefit compared to standard RT. 

Á 3-year OS 86.5% vs. 75.1%; P = .033.  
Á However, more patients of the SC-RT arm finished adjuvant chemotherapy than the standard arm (60% vs. 48%). 
Á BUTΧ ǘƘŜǊŜ ŀǊŜ ŎŜǊǘŀƛƴ ǎǳōǎŜǘǎ ǘƘŀǘ ŎƻǳƭŘ ƘŀǾŜ ǘǊǳŜ ōŜƴŜŦƛǘǎ όŘƛǎǘŀƴŎŜ ǘƻ ŀƴŀƭ ǾŜǊƎŜ Җ р ŎƳΣ bulky cT4). 

o Polish II (bulky cT4 + fixed cT3) showed 3-year OS benefit was SS weak (p=0.046) and it disappeared at 8-year follow-up. 
o French PRODIGE-23 showed that 3-year DFS was better for the modified/split-course TNT by 76% vs. 69% (HR 0·69; p=0·034). 
o OPRA II showed that ǘƘŜ ƻǊŘŜǊ ƻŦ ¢b¢ / Ҧ /w¢ ǾǎΦ /w¢ Ҧ / ŘƛŘ ƴƻǘ ҟ 5C{ or OS, but did improve tumor regrowth (пл҈ Ҧ нт҈ύ ŀƴŘ 3-year 

TME-FS 41% Ҧ 53%, SS.  
o GI-002 abstract suggested that adding pembrolizumab to CRT after FOLFOX did not improve neoadjuvant rectal score vs post-FOLFOX CRT 

alone in patients with locally advanced rectal cancer. 
 

Major Studies 
 
Important Comparison Tables 
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 STELLAR non-inferiority Trial 
 ҥwҦ рфф ǇŀǘƛŜƴǘǎ Řƛǎǘŀƭ ƻǊ ƳƛŘŘƭŜ мκо ǊŜŎǘŀƭ ŎŀƴŎŜǊ Ŏ¢о-4 and/or LN+ | 1. SC-w¢ рȄр ƻǾŜǊ м ǿŜŜƪǎ Ҧ пȄ / μ нΦ /w¢ рл Dȅ ƻǾŜǊ р ǿŜŜƪǎ Ҍ /ŀǇŜ μΦ 
 All patients received TME 6-у ǿŜŜƪǎ ŀŦǘŜǊǿŀǊŘǎ Ҧ нȄ /!th· όƛŦ ŀǊƳ мύ ƻǊ сȄ /!th· όƛŦ ŀǊƳ нύΦ 
 1O 3-year DFS. 
 

Jin, JCO 2022. 
3-year DFS 64.5% vs. 62.3% (HR 0.883; P < .001 for 
noninferiority).  
3-year MFS 77.1% vs. 75.3% (NS)    
3-year OS 86.5% vs. 75.1%; P = .033.   
cCR 11.1% vs. 4.4% R0 resection both arms similar.  
pCR 50% vs. 48.3%. 
About 25% of ALL patients on both arms did NOT 
receive adjuvant therapy (23% vs. 26%). 
NOTE: % completing adjuvant therapy (60% vs. 48.3%). 
Acute grade III-V toxicities 26.5% vs. 12.6% (P < .001). 
Conclusion: Short-term radiotherapy with 
preoperative chemotherapy followed by surgery was 
efficacious with acceptable toxicity and could be used 
as an alternative to CRT for locally advanced rectal 
cancer. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

EMVI =extramural vascular venous invasion 
MRF = mesorectal fascia. 
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RAPIDO   TNT 5x5 
 ҥwҦ фнл [! ǊŜŎǘŀƭ !/ ǿƛǘƘ awL ƘƛƎƘ Ǌƛǎƪ όcT4a or cT4b, extramural vascular invasion, cN2, involved mesorectal fascia, or enlarged lateral LNs).  

| 1. SC-RT Ҧ 6c CAPOX or 9c FOLFOX 4 Ҧ TME| 2. CRT Ҧ TME Ҧ adj 8c CAPOX or 12c FOLFOX4. |  
SC-RT = short-ŎƻǳǊǎŜ ǊŀŘƛƻǘƘŜǊŀǇȅ όр Ҏ р Dȅ ƻǾŜǊ ŀ ƳŀȄƛƳǳƳ ƻŦ у Řŀȅǎύ. 
CRT = 5040 cGy in 180 cGy or 5000 cGy in 200 cGy + BID oral capecitabine 825 mg/m2. 
CAPOX (capecitabine 1000 mg/m2 orally BID on days 1ς14, oxaliplatin 130 mg/m2 IV on day 1, and a chemotherapy-free interval between days 15ς21)./ 
FOLFOX4 (oxaliplatin 85 mg/m2 IV on day 1, leucovorin [folinic acid] 200 mg/m2 IV on days 1 and 2, followed by bolus fluorouracil 400 mg/m2 IV and 
fluorouracil 600 mg/m2 IV for 22 h on days 1 and 2, and a chemotherapy-free interval between days 3ς14).  
Choice of 5040/5000 cGy and CAPOX/FOLFOX4 were per physician discretion or hospital policy.  
1O 3-year DFS. 

 
Bahadoer, Lancet 2021  Median follow-up was 4·6 years (IQR 3·5ς5·5).  
3-year disease-related treatment failure 23·7% vs. 30·4% (HR 0·75, p=0·019).  
3-year distant failure 20% vs 26.8% (SS).   
pCR rate at TME 28% vs 14% (SS). LRF 8.3% vs 6% (NS). 
No survival endpoints were different. 
bŜƻŀŘƧǳǾŀƴǘ җ D3 both groups was diarrhoea (18% vs. 9%)  
Adjuvant neurological toxicity in CRT group (9%).  
 
Serious adverse events occurred in 177 (38%) vs. of 460 participants in the 
experimental group and, in the standard of care group, in 87 (34%) of 254 
patients without adjuvant chemotherapy and in 64 (34%) of 187 with adjuvant 
chemotherapy. Treatment-related deaths occurred in four participants in the 
experimental group (one cardiac arrest, one pulmonary embolism, two infectious 
complications) and in four participants in the standard of care group (one 
pulmonary embolism, one neutropenic sepsis, one aspiration, one suicide due to 
severe depression). 
 
Interpretation 
The observed decreased probability of disease-related treatment failure in the 
experimental group is probably indicative of the increased efficacy of 
preoperative chemotherapy as opposed to adjuvant chemotherapy in this 
setting. Therefore, the experimental treatment can be considered as a new 
standard of care in high-risk locally advanced rectal cancer. 
Note: eContour here, RAPIDO protocol here. 
 
 
 
 
 
 
Commentary: 
NOTE1:  Polish II trial 3-year LRR similar rates (22% vs 21%ύΣ ōǳǘ ҧ о-year OS 
(73% vs 65%; HR 0·73, p=0·046). 5ƛŦŦŜǊŜƴŎŜ ŎƻǳƭŘ ōŜ Ҧ ǎƻƳŜ RAPIDO trial 
patients were non-responders or poor responders to radiotherapy but still had a 
delayed surgery at 26 weeks per protocol after the entire course of consolidation 
chemotherapy, which offset the anticipated benefit in terms of locoregional 
failure and overall survival in the experimental group. 
 
How to overcome? As suggested by Bahadoer, an interim restaging MRI scan 
after 3c of chemotherapy can potentially identify non-responders to 
preoperative treatment, thus Ҧ promp earlier surgery than planned. This 
ǇƻǘŜƴǘƛŀƭƭȅ Ŏŀƴ ҧ overall survival outcomes. 
 
NOTE2: That OS benefit disappeared anyways at 8-year follow-up.  
 
NOTE3: GRECCAR-6 did not find any benefit in rates of pathological complete 
response beyond 7 weeks after radiotherapy. The increase in pathological 
complete response observed in the RAPIDO protocol isprobably due to the effect 
of additional chemotherapy after initial radiotherapy. 
 
 

 
  
  

https://twitter.us16.list-manage.com/track/click?u=262557a06e075932db26b9ca8&id=6195d8b9f4&e=a1ccdbab1b
https://twitter.us16.list-manage.com/track/click?u=262557a06e075932db26b9ca8&id=ac7a50e836&e=a1ccdbab1b
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French PRODIGE-23  ά{Ǉƭƛǘ-/ƻǳǊǎŜ ¢b¢έ ς 3 months (half of chemo) prior and 3 months (half of chemo) after TME. 
ҥwҦ псм locally advanced rectal cancer cT3 or cT4 | 1. TNT-LCRT | 2. SOC |. 
TNT-[/w¢ Ґ Ch[CLwLbh· Ҧ /w¢ рл Dȅ Ҍ /!t9 Ҧ ¢a9 Ҧ !ŘƧ Ch[Ch·с ƻǊ /!t9Φ 
{h/ Ґ /w¢ Ҧ ¢a9 Ҧ !ŘƧ /Φ 
1O DFS 3 years. 
Treatment Details: 
FOLFIRINOX (oxaliplatin 85 mg/m2, irinotecan 180 mg/m2, leucovorin 400 mg/m2, and fluorouracil 2400 mg/m2 intravenously every 14 days for 6 cycles), 
chemoradiotherapy (50 Gy during 5 weeks and 800 mg/m2 concurrent oral capecitabine twice daily for 5 days per week), total mesorectal excision, and 
adjuvant chemotherapy (3 months of modified FOLFOX6 [intravenous oxaliplatin 85 mg/m2 and leucovorin 400 mg/m2, followed by intravenous 400 
mg/m2 fluorouracil bolus and then continuous infusion at a dose of 2400 mg/m2 over 46 h every 14 days for six cycles] or capecitabine [1250 mg/m2 
orally twice daily on days 1ς14 every 21 days]).  
 

Conroy, Lancet 2021.   Median follow-up of 46·5 months. 
3-year DFS 76% vs. 69% (HR 0·69; p=0·034).  
mTNT reduced the rate of distant ƳŜǘŀǎǘŀǎƛǎ όнрҦ мт҈ύ ǿƘƛƭŜ ƳŀƛƴǘŀƛƴƛƴƎ ŀ 
similar rate of locoregional failure (4% vs 6%). The proportion of patients 
who received planned chemoradiation was lower in the TNT arm (95% vs 
99%), however there was no difference in the proportion of patients who 
proceeded to surgery. The pCR rate was also significantly higher with TNT 
όмнҦ ну҈ύΦ ¢ƘŜǊŜ ǿŀǎ ƴƻ ŘƛŦŦŜǊŜƴŎŜ ƛƴ о-year overall survival. 
Interpretation 
Intensification of chemotherapy using FOLFIRINOX before preoperative 
chemoradiotherapy significantly improved outcomes compared with 
preoperative chemoradiotherapy in patients with cT3 or cT4 M0 rectal 
cancer. The significantly improved disease-free survival in the neoadjuvant 
chemotherapy group and the decreased neurotoxicity indicates that the 
perioperative approach is more efficient and better tolerated than adjuvant 
chemotherapy. Therefore, the PRODIGE 23 results might change clinical 
practice. 

 
 

OPRA Phase II  TNT Order 
 ҥwҦ онп {ǘŀƎŜ LLκLLL ǊŜŎǘŀƭ !/ μ мΦ / Ҧ /w¢ μ нΦ /w¢ Ҧ / μΦ !ƭƭ ǘƘŜƴ ǊŜŎŜƛǾŜ ¢a9 ƻǊ άǿŀǘŎƘ ŀƴŘ ǿŀƛǘέ ōŀǎŜŘ ƻƴ Ǉ/w ǊŜǎǇƻƴǎŜΦ 
 C = 4 months of infusional fluorouracil-leucovorin-oxaliplatin or capecitabine-oxaliplatin  

CRT = 5,000 to 5,600 cGy RT + either IV 5-FU or Cape.  
1O DFS  
 

Garcia-Aguilar, JCO 2022  3-year Follow-up 
3-year DFS 76% both arms.  In line with the 3-year DFS rate (75%) observed historically.  
Total 74% of patients went on to WW without initial surgery.  Tumor regrow 40% vs. 27%.  

3-year TME-FS 41% vs. 53%.  
3-year LRFS, DMFS, OS are all NS.  
Patients who underwent TME after restaging and patients who underwent TME after regrowth had similar DFS rates. 
CONCLUSION Organ preservation is achievable in half of the patients with rectal cancer treated with total neoadjuvant therapy, without an 
apparent detriment in survival, compared with historical controls treated with chemoradiotherapy, TME, and postoperative chemotherapy. 
Note: You should do CRT first. 

 
 
 Polish II   ¢b¢ рȄр ŦƻǊ ά[ƻŎŀƭƭȅ !ŘǾŀƴŎŜŘέ 
 ҥwҦ 515 patients cT4 or fixed cT3 | 1. SC-w¢ рȄр Ҧ оŎ Ch[Ch· п μ нΦ /w¢ рлΦп Dȅ Ҍ р-FU, Leucovorin, Oxaliplatin |.  
 NOTE: The protocol was amended in 2012 to allow oxaliplatin to be then foregone in both groups. 
 1O R0 resection rates. 
 
  Bujko, Ann Oncol 2016 

Preoperative treatment acute toxicity 75% vs. 83% (SS).  Grade III-IV 23% versus 21% and toxic deaths 1% versus 3%.  
R0 resection rates 77% vs. 71% (SS). pCR 16% vs. 12%, (NS).  
3-year OS 73% vs. 65%, p=0.046.  3-year DFS 53% vs. 52%, (NS).  
3-year LF 22% vs. 21% (NS)  3-year DM 30% vs. 27% (NS).  
Postoperative and late complications rates in group A and group B were, respectively, 29% versus 25%, P = 0.18, and 20% versus 22%, P = 0.54. 
Conclusions: No differences were observed in local efficacy between 5 × 5 Gy with consolidation chemotherapy and long-course 
chemoradiation. Nevertheless, an improved overall survival and lower acute toxicity favours the 5 × 5 Gy schedule with consolidation 
chemotherapy. 

 
  Cisel, Ann Oncol 2019  The median follow-up was 7.0 years.  

8-year OS 49% in both groups.  8-year DFS 43% vs. 41% (NS).  
8-year LF 35% vs. 32% (NS) 8-year DM 36% vs. 34% (NS).  
Rate of late complications was similar (P = 0.66), grade 3+ being 11% versus 9% in the short-course/CCT group versus the chemoradiation 
group, respectively. 
Conclusion: The superiority of preoperative short-course/CCT over chemoradiation was not demonstrated. 
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 GI-002    TNT Pembro 
 

  
  

Rahma. ASCO GI 2021. Abstr 8. 
1O Endpoint = neoadjuvant rectal score. 
Only 46% of patients completed all 6 pembrolizumab doses 
26% completed 5 doses, 26% completed 1-4 doses 
b{ ҟ in exposure to C or RT between study arms (mFOLFOX: 84.4% pembrolizumab, 83.2% control; CRT  83.3% pembrolizumab, 74.7% control) 
  

Pembrolizumab Control P Value 

Mean NAR score (95% CI) 11.53 (8.54-14.51) 14.08 (10.74-17.43) .26 

pCR, % 31.9 29.4 .75 

cCR, % 13.9 13.6 .95 

Margin-negative resection % 94.0 89.4 .36 

Sphincter preservation % 59.4 71.0 .15 

 
Conclusions: Adding pembrolizumab to CRT after FOLFOX did not improve neoadjuvant rectal score vs post-FOLFOX CRT alone in patients with 
locally advanced rectal cancer. 
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Other Studies 
 
 

TNT w/ SC-RT 5x5 Cost Effectiveness vs. LC-CRT 
 All patients either received SC-RT 5 Gy x 5 fractions or LC-CRT ŀƭƭ Ҧ ¢a9Φ 

Data collected from 11/15/2020 ς 4/25/2021.  
Effectiveness was defined as quality-adjusted life-years (QALYs). 
 
 Chin, JAMA Network Open 2022. 
 Both costs and QALYs were discounted at 3% annually. Willingness-to-Ǉŀȅ ǘƘǊŜǎƘƻƭŘ ǿŀǎ ǎŜǘ ŀǘ Ϸрл лллκv![¸Φ 

  5-year total cost / QALY $41,355 / 2.21 vs.$54,827 / 2.12.  
¢ƘŜ ƴŜǘ ƳƻƴŜǘŀǊȅ ōŜƴŜŦƛǘ ǿŀǎ Ϸсф олл ŦƻǊ {/w¢-¢b¢ ŀƴŘ Ϸрм лсл ŦƻǊ [//w¢Φ  
Sensitivity analysŜǎ ǳǎƛƴƎ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ Ǉŀȅ ŀǘ Ϸмлл лллκv![¸ ŀƴŘ Ϸмрл лллκv![¸ ŘŜƳƻƴǎǘǊŀǘŜŘ ǘƘŜ ǎŀƳŜ ŎƻƴŎƭǳǎƛƻƴΦ 
Conclusions and Relevance  These findings suggest that SCRT-TNT followed by TME incurs lower cost and improved QALYs compared with 
conventional LCCRT followed by TME and adjuvant chemotherapy. These data offer further rationale to support SCRT-TNT as a novel cost-
saving treatment paradigm in the management of locally advanced rectal cancer. 

 
 
 German TNT CAO/ARO/AIO-12 
 ҥwҦ 311 patients cT3-4 and/or LN+ | 1. 3c C Ҧ /w¢ μ нΦ /w¢ Ҧ / μΦ   ¢a9 ǎŎƘŜŘǳƭŜŘ мно Řŀȅǎ ŀŦǘŜǊ ǘƘŜ {¢!w¢ ƻŦ ¢b¢Φ 
 C = 5-FU. Oxaliplatin, Leucovorin.   RT = 5040 cGy. 
  

Fokas, JAMA Oncol. 2022. FU 43 months. 
3-year DFS 73% in both groups. 3-year CI LRR 6% vs 5%.  3-year DM 18% vs 16%.  
3-year Chronic Toxicity G3-4 11.8% vs. 9.9%.  
The GHS/QoL score decreased after total mesorectal excision but returned to pretreatment levels 1 year after randomization with no difference 
between the groups. Stool incontinence deteriorated 1 year after randomization in both groups and only improved slightly at 3 years, but never 
reached baseline levels. 
Conclusions and relevance: This secondary analysis of a randomized clinical trial showed that CRT followed by chemotherapy resulted in higher 
pathological complete response without compromising disease-free survival, toxicity, QoL, or stool incontinence and is thus proposed as the 
preferred total neoadjuvant therapy sequence if organ preservation is a priority. 

 
  Fokas, JCO 2019. 

CRT-related G 3 or 4 toxicity 37% v 27%. CRT compliance ǿŀǎ ƘƛƎƘŜǊ ǿŀǎ /w¢ ул Ҧ фл҈Φ   
The longer interval between completion of CRT and surgery in group B (median 90 v 45 days in group A) did not increase surgical morbidity.  
pCR 17% vs. 25%.  
Thus, only group B (P < .001), but not group A (P = .210), fulfilled the predefined statistical hypothesis. 
CONCLUSION Up-front CRT followed by chemotherapy resulted in better compliance with CRT but worse compliance with chemotherapy 
compared with group A. Long-term follow-up will assess whether improved pCR in group B translates to better oncologic outcome. 

   
 

Combined Phase II.  
Background: Fluorouracil-based neoadjuvant chemoradiotherapy (CRT) is still the standard of treatment for locally advanced rectal cancer, but it delays 
administration of systemic chemotherapy, leading to high incidence of distant metastases.  
180 patients 2 prospective database. 
TNT = mFOLFOX6 x1c Ҧ CRT (mFOLFOX6 x 3c) Ҧ mFOLFOX x 4c Ҧ TME.  
CRT = CRT (five 2-week cycles of inf 5-FU + RT).  
 

Zhang, JCO 2018.  
TOTAL pCR 21.7%. pCR rate of TNT group and CRT group was 34.2% vs. 15.2%, respectively (p < 0.005).  
Tumor downstaging rate was 60.8% vs. 35.4%, respectively (p = 0.001).  
Grade3/4 neutropenia was the more common in TNT group, which was 30.4% vs. 8.9% (P = 0.0007).  
Grade 3/4 Leukopenia (21.5% vs. 12.7%, p = 0.14) and thrombocytopenia (5.1% vs. 11.4%, p = 0.15) was similar between the two groups. 
Conclusions: TNT showed higher pCR rate and tumor downstaging rate than that of CRT, which was a promising strategy for improving outcome 
of rectal cancer, although the grade 3-4 adverse events were a little bit higher in TNT group. But this finding requires further analysis from long-
term survival data. The phase III study comparing TNT with CRT is ongoing. 
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MSK Total Neoadjuvant RR. 
 RR 628 patients LARC (T3/4 or node-positive) were identified. 

320 traditional CRT Ҧ surgery Ҧ planned adjuvant C.  308 received TNT (Induction 5-FU/Ox Ҧ CRT). 
 

Cercek, JAMA Oncol 2018. 
RESULTS: Age 56.7 years.  
Patients in the TNT cohort received greater percentages of the planned oxaliplatin and fluorouracil prescribed dose than those in the chemoRT 
with planned adjuvant chemotherapy cohort.  
Rate of response (CR+PR) in those who underwent surgery and sustained clinical CR (cCR) for at least 12 months posttreatment in those who 
did not undergo surgery =  21% traditional vs. TNT 36%. 

 
CONCLUSIONS AND RELEVANCE: Our findings provide additional support for the National Comprehensive Cancer Network (NCCN) guidelines 
that categorize TNT as a viable treatment strategy for rectal cancer. Our data suggest that TNT facilitates delivery of planned systemic therapy. 
Long-term follow-up will determine if this finding translates into improved survival. In addition, given its high CR rate, TNT may facilitate 
nonoperative treatment strategies aimed at organ preservation. 

 

Treatment Group All Patients, No. All Patients, Sustained 
cCR, No. (%) 

Surgery Within 12 
Months, No. 

Surgery Within 12 
Months, pCR, No. (%) 

pCR and Sustained cCR 
at 12 Months, No. (%) 

ChemoRT with planned 
Adj. Chemo 

     

Stage II 94 9 (9.6) 82 14 (17.1) 23 (24.5) 

Stage III 226 10 (4.4) 214 35 (16.4) 45 (19.9) 

Total 320 19 (5.9) 296 49 (16.6) 68 (21.3) 

TNT      

Stage II 43 23 (53.5) 20 0 23 (53.5) 

Stage III 265 44 (16.6) 215 43 (20.0) 87 (32.8) 

Total 308 67 (21.8) 235 43 (18.3) 110 (35.7) 
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Non-OPERATIVE Regimens 
 

There will always be a subset of patients who do well with surgery alone, as suggested by the MRI vs. NICE Criteria trial.  
 
 

MRI vs. NICE Criteria (Re: Surg Alone) 
Retrospective 378 patients 66-month FU. All undergoing 1O resectional surgery for rectal cancer, without preoperative radiotherapy.  
MRI High-Risk n=248 (66%)  MRI-detected Extramural venous invasion, tumour deposits, and circumferential resection margin involvement.  
NICE High-Risk n=121 (32%) MRI-detected T3+ or MRI-detected N+ status.  
 
 Lord, Lancet 2022. 

LR 22 (6%) of 378 patients, Distant Failures 68 (18%) of 378 patients.  
5-year DFS  76% NICE HR vs. 87% NICE LR (HR 1·91, SS)  
  66% MRI HR vs. 88% MRI LR (HR 3.01, SS) 
5-year OS  80% NICE HR vs. 88% NICE LR (NS, trend p=0.077). 
  71% MRI HR vs. 89% MRI LR (HR 2.59, SS). 
MVA, NICE risk assessment NS either DFS or OS.  
MVA, MRI risk assessment predicted DFS (HR 2·74, SS) and OS (HR 2·44, SS).  
Note: 139 NICE high-risk patients were defined as MRI low-risk based had similar DFS as 118 NICE low-risk patients 
ҟ, 37% (139 of 378) of patients in this study cohort would have been overtreated with NICE 2020 guidelines.  
Of the 130 patients defined as low-risk by NICE guidelines, 12 (9.2%) were defined as high-risk on MRI risk stratification and would have 
potentially been missed for treatment. 
Interpretation 
Compared to previous guidelines, implementation of the 2020 NICE guidelines will result in significantly more patients receiving preoperative 
radiotherapy. High-quality MRI selects patients with good outcomes (particularly low local recurrence) without radiotherapy, with little margin 
for improvement. Overuse of radiotherapy could occur with this unselective approach. The high-risk group, with the most chance of benefiting 
from preoperative radiotherapy, is not well selected on the basis of NICE 2020 criteria and is better identified with proven MRI prognostic 
factors (extramural venous invasion, tumour deposits, and circumferential resection margin). 

 
 
 
 ONGOING: NOM-ERA (Non-Operative Management Early Risk Assessment) 
 https://clinicaltrials.gov/ct2/show/NCT03904043 
 
 
 NORMAL-R  Non-Operative Radiation Management of Adenocarcinoma of the Lower Rectum 
 мф ǇŀǘƛŜƴǘǎ р Dȅ Ȅ р Ҧ Ch[Ch· Ҏу ƻǊ /!th· Ҏр ŎȅŎƭŜǎΦ  If cCR Ҧ ƴƻƴƻǇŜǊŀǘƛǾŜ ǎǳǊǾŜƛƭƭŀƴŎŜΦ  

21% stage I, 32% stage II, and 47% stage III disease. 
1O cCR 1 year.  

 
Kim, Clin Colorectal Cancer 2021.  Median FU 27.7 months. 
1-year cCR rate 68%. 18 of 19 patients are alive without evidence of disease.  
Patients with cCR versus without had ҧ 2-year DFS (93% vs 67%; P = .006), ҧ 5aC{ (100% vs 67%; P = .03), and ҧ h{ (100% vs 67%; P = .03). 
cCR influenced by Involved versus uninvolved circumferential resection margin on MRI (40% vs 93%; P = .04).  
Anorectal function by Functional Assessment of Cancer Therapy-Colorectal cancer score at 1 year was not different than baseline.  
There were no severe late effects. 
Conclusions: Treatment with SCRT and chemotherapy resulted in high cCR rate, intact anorectal function, and no severe late effects. 
NCT02641691. 

 
 

Habr-Gama, Ann Surg 2004. 
Retrospective. 265 patients cT2-4, 24% LN+. All treated with neoadjuvant 5040 cGy with FOLF. If incomplete CR Ҧ radical surgical resection. 
Therefore, we are comparing cCR vs. pT0 (those who had incomplete CR and was actually pT0 on surgery). 
cCR was 71/265 (26.8%).  Additional 8.3% were pT0 on resection. 
5-year OS was 100% (if cCR), and 88% (if pT0).   5-year DFS was 92% vs. 83%. 
 
 
Habr-Gama, Seminars Radiation Oncology 2011. 
Retrospective. 173 patients Җ тŎƳ ŦǊƻƳ ŀƴŀƭ ǾŜǊƎŜΦ !ƭƭ ǊŜŎŜƛǾŜŘ ƴŜƻŀŘƧǳǾŀƴǘ рлпл ς 5400 cGy with concurrent 5-FU (1st and last 3 days of RT).  
Staging initial studies:  stage I disease (cT2N0M0) in 16%  stage II (cT3-4N0M0) in 63%,  stage III (cTxN1-2M0) in 21%  
Results: cCR = 67 (39%) and did NOT undergo immediate radical surgery.      Of cCR, 9 (13%) had excisional biopsy of residual scar as diagnostic procedure. 
Remaining patients 58 (87%) managed WITHOUT any surgical procedure.  
5-year OS 96% and DFS 72%. 
5-year all recurrences 15 (21%).  Of these, 8 (11%) local endorectal,  7 (10%) distant  none (0%) extrarectal pelvic recurrence.  
Of the 8 local recurrences, 7 salvaged successfully.  
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Applet, Lancet 2015. 
Retrospective. 55 with T2 or T3, N0ςN1 !/ Җ с ŎƳ ŦǊƻƳ ŀƴŀƭ ǾŜǊƎŜΦ bŜƻŀŘƧǳǾŀƴǘ /w¢Φ 
RT:   60 Gy to GTV 50 Gy in 30 fx to elective nodes  5 Gy endorectal boost 
C: Oral tegafur-uracil όǎƛƳƛƭŀǊ Ŏƭŀǎǎ ǘƻ ŎŀǇŜŎƛǘŀōƛƴŜΧŀƪŀ р-FU prodrug) 300 mg/m2.    
If cCR (complete clinical tumour regression, negative tumour site biopsies, and no nodal or distant metastases on CT and MRI 6 weeks after TX) Ҧ Obs. 
1O local tumour recurrence 1 year after allocation to the observation group.  
Results: 
cCR = 40/51 (78%).  
Side effects:     GI G3 diarrhea 8%.     
{ǇƘƛƴŎǘŜǊ ŦǳƴŎǘƛƻƴ άŜȄŎŜƭƭŜƴǘέ тн҈ ŀƴŘ сф҈ ŀǘ н ȅŜŀǊǎ ǿƛǘƘ ƴƻ ŦŜŎŀƭ ƛƴŎƻƴǘƛƴŜƴŎŜΦ 
Interpretation 
High-dose chemoradiotherapy and watchful waiting might be a safe alternative to abdominoperineal resection for patients with distal rectal cancer. 

 
  
 

OnCoRe project. 
 Propensity Matched Cohort Study of neoadjuvant CRT (45 Gy in 25 fx + 5-FU based chemotherapy).  

If cCR then Ҧ watch-and-wait approach. If incomplete response Ҧ surgical resection if eligible.  
Of 259 patients included, 31 had cCR. They also added another 98 patients via national registry for total of 129 patients managed by wait and watch. 
 
 Renehan, Lancet 2016. 
 LR = 44/129 (34%).   DFS 88% watch and wait vs. 78% immediate surgery (p=0.04)      3-year OS 96% vs. 87%, (p = 0.02). 

3-year colostomy-free survival 74% vs. 47%, (p<0·0001), with a 26% absolute ɲ in patients who avoided permanent colostomy at 3 years. 
NotŜΥ ǘƘŜ ǇŀǇŜǊ ǎǘŀǘŜǎ ǘƘŀǘ ǘƘŜǊŜ ƛǎ άƴƻ ŘƛŦŦŜǊŜƴŎŜέ ƛƴ 5C{ ŀƴŘ h{ ŘŜǎǇƛǘŜ Ǉ ғ лΦлрΦ 
INTERPRETATION: A substantial proportion of patients with rectal cancer managed by watch and wait avoided major surgery and averted 
permanent colostomy without loss of oncological safety at 3 years. These findings should inform decision making at the outset of 
chemoradiotherapy. 
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Historical Studies 
 

Surgery ± Adjuvant Tx 
 

o Local recurrence after surgery alone for Dukes T3-T4 or N+ is >50% and can be symptomatically devastating. 
o Most adjuvant trials were done in patients with Dukes B and C (T3-4N0 or N+) 
o Outcomes with adjuvant chemotherapy alone have been disappointing. 
o 8 prospective randomized trials evaluated surgery alone vs. post-op RT.  

Á RT alone improves local control, but not survival. 
o Combined RT + 5-FU improved local control, distant control, as well as survival in two randomized trials. 

Á RT plus continued infusion of 5-FU ҧ survival over bolus 5-FU.  
 

o Advantages for adjuvant therapy: Pathologic staging available. 
o Disadvantages for adjuvant therapy: Increased small bowel in treatment filed, potentially hypoxic post-surgical bed, if APR Ҧ RT scar. 
o Modern TNT ƻǾŜǊǊƛŘŜǎ ǘƘŜ ŀŘƧǳǾŀƴǘ ǘǊŜŀǘƳŜƴǘ ǇŀǊŀŘƛƎƳ όǎǳǊƎ Ҧ ŀŘƧ ¢Ȅύ ŦƻǊ ƭƻŎŀƭƭȅ ŀŘǾŀƴŎŜŘ ǊŜŎǘŀƭ cancers. 

 
 

Trial Patients Randomization/Adjuvant Tx Outcome 

NSABP R-01 
(JNCI, 1988) 

555 pts w/stage II-III 
treated by curative 
resection  

1. Observation 
2. Postop 8c 5-FU, CCNU, vincristine (MOF) 
3. XRT alone (46-47 gy) 

Chemo improved DFS, OS. 
·w¢ Ҩ [ww ŦǊƻƳ нс҈ ǘƻ мс҈ όǇҐлΦлсύΣ no 
effect on DFS/OS  

NSABP R-02 
(JNCI, 2000) 

694 pts w/stage II-III 
treated with resection 

1. Females -> LV ± RT (50.4 gy) 
MOF not effective in females 

2. Males -> 5c MOF vs 6c 5-FU/LV ± RT (50.4 gy) 

!ŘŘƛǘƛƻƴ ƻŦ w¢ Ҩ р ȅǊ [ww ǊŜƭŀǇǎŜ ŦǊƻƳ мо҈ 
to 8% (p=.02) 
No benefit of RT on DFS or OS 

GITSG 7175 
(NEJM, 1985-1986) 

227 pts w/stage II-III with 
R0 resection 

1. Observation 
2. Bolus 5-FU amd M-CCNU 
3. RT 40-48 gy  
4. ChemoRT (40-44 gy w/bolus 5-FU) Ҧ 
     5-FU/M-CCNU 

tƻǎǘƻǇ ŎƘŜƳƻw¢ ҧ h{ ǘƻ рр҈ Ǿǎ ол҈ 
ǿκƻōǎŜǊǾŀǘƛƻƴΤ Ҩ [ww όнр҈ Ǿǎ мл҈ύΣ 
distant (35% vs. 25%) , and any recurrence 
rate (55% vs. 33%) 
Diff btw chemRT vs RT alone vs chemo 
alone NS 

Mayo-NCCTG 79-47-
51 (NEJM, 1991) 

204 pts with T3-4 or N+ 
treated with surgery and 
all received 1 cycle of 5-Fu 
and M-CCNU 

1. RT alone (50.4 gy) 
2. ChemoRT (50.4 Gy) with 5-FU, followed by 2 
more cycles of 5-FU/M-CCNU 

/ƘŜƳƻw¢ Ҩ [w όнр҈ ǾǎΦ мп҈ύΣ 5a όпс҈ ǾǎΦ 
29%), and significantly increased OS (55% 
vs. 45%) vs RT alone        
Increased dose 50.4 vs 45 Ҩ LR from 24% 
to 18% but did not improve recurrences 
overall.  

  
Summary of this table: 

 NSABP R-01: Adj C ҧ DFS and OS. Adj RT ҧ LC benefit.   /ŀƴΩǘ Ƨǳǎǘ Řƻ ƻōǎΦ bŜŜŘ ŜƛǘƘŜǊ / όh{Ηύ ƻǊ w¢ (LC!). 
 NSABP R-02: Adj CRT is better than adj C alone due to Ҩ LR benefit. Yea, C gives you OS benefit, but C+RT also gives you LR. 
 GITSIG: Essentially R-01 + another CRT arm, which ҧ everything vs. Obs.    BUT the difference between CRT vs RT vs C alone NS. 
 Mayo: Essentially R-02 REVERSED, which CRT ҧ everything vs. RT alone When you increase dose from 45 Gy to 50.4 it has Ҩ LR benefit!  
        Therefore, German study chose 50.4 cGy. 
 
 

Quirke, Lancet 2009.   Plane of surgery.  
Prospective study. Negative CRM and good surgical plane associated with low LR.  
3-yr LR 6% vs 17% for negative vs positive resection margin. LR 4% (mesorectal plane), 7% (intramesorectal), and 13% (muscularis propria).  
Pts with mesorectal excision who had pre-op RT had only a 1% LR.  
Conclusion: plane of surgery is an important prognostic indicator for local recurrence. Short-course pre-ƻǇ w¢ Ҩ ǘƘŜ ǊŀǘŜ ƻŦ [w ƛƴ ŀƭƭ ƎǊƻǳǇǎΦ 
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 tƻƻƭŜŘ ҥwҦ {ǳǊƎŜǊȅ ŀƴŘ Adjuvant Tx RELAPSE STUDY 
3,791 eligible patients enrolled onto North Central Cancer Treatment Group (NCCTG) 79-47-51, NCCTG 86-47-51, US Gastrointestinal Intergroup 0114,  
Five-year follow-up was available in 94% of surviving patients, and 8-year follow-up, in 62%. 

 
Gunderson, JCO 2004  
Different treatment strategies may be indicated for intermediate-risk versus moderately high- or high-risk patients based on differential survival 
rates and rates of relapse. Use of trimodality treatment for all patients with intermediate-risk lesions may be excessive, since S plus CT resulted 
in 5-year OS of approximately 85%; however, 5-year disease-free survival rates with S plus CT were 78% (T1-2/N1) and 69%(T3/N0), indicating 
room for improvement. 
 
 
 
 
 
 
 
 
 
 
  


















































