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TOTAL NEOADJUVANT 
THERAPY FOR RECTAL 

CANCER: HOW DID WE GET 
HERE?

Charles A. Ternent, MD
Methodist Physicians Clinic 

Colon and Rectal Surgery
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What Is Total Neoadjuvant Therapy?

• Total = Chemotherapy (5FU based Chemotherapy) and External 
Beam Radiation Therapy Combination For Locally Advanced 
Rectal Cancer

• Neoadjuvant = Initial Therapy Before Surgery 
• Induction Chemotherapy Followed by Radiation Therapy or
• Radiation Therapy followed by Consolidation Chemotherapy

• Which One is Better?
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Why Use Total Neoadjuvant Therapy?

• Are Chemo and Radiation Therapy Tolerated Better Before or 
After Surgery?

• Is There a Downstaging effect on Locally Advanced Rectal 
Cancers?

• Does it Increase Complete Clinical Response and Complete 
Pathologic Response?

• Does it Affect Rectal Organ Preservation?
• Downside?

Why Do Some Rectal Cancers Need 
Chemotherapy / Radiation Therapy?
• + Circumferential Radial Margin (CRM) Predictor of Survival 

and Local Recurrence
• Locally Advanced Rectal Cancer Has Increased Risk of +CRM 

with upfront Surgery
• Chemoradiation Decrease the Rate of Stoma in Locally 

Advanced Rectal Cancer
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• Combined abdominal and perineal rectal cancer resection 
Czerny 1884

• Perineal proctectomy only failed in addressing zone of upward 
spread 

• Up until 1906 perineal resections 54/57 recurrences at 6 
months – 3 years (Miles)

• 1908 N=12 Patients abdominoperineal resection with over 50% 
mortality

Lancet Volume 172, Issue 4451p1812-
1813December 19, 1908

• Curative rectal cancer resection +/- preop short course 
radiation

• N=1,168
• Median follow-up 13 years
• Overall survival 38% radiated group / 30% non-irradiated 

(p=0.008)
• Cancer specific survival radiated group 72% / 62% non-

irradiated (p=0.03)
• Local recurrence rate 9% vs 26%
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• Initiated 1994 RCT T3-4 or N+
• Long course preop chemoradiation 5040 cGy + 5FU then surgery 

after 6 weeks (N=421) or Surgery followed by chemoradiation 
(N=402)

• Main outcome Overall Survival 76% vs 74% (p=NS)
• 5-year DFS 68% vs 65% (p=NS)
• 5-year local recurrence 6% vs 13% (p=0.006)
• Grade 3-4 toxicities 27% vs 40% (p=0.001)
• In low cancers rate sphincter saving surgery doubled

• N=265 resectable distal rectal adenocarcinomas
• Neoadjuvant chemoradiation (Long course) 

• Group A Incomplete response proceeded to surgery
• Group B Complete clinical response proceeded to nonoperative 

management
• Group A pT0N0cM0 compared to Group B Nonop Management
• 5-year OS and DFS 88% and 83% (Group A) and 100% and 92% 

(Group B)

Stage 0 rectal cancer disease is associated with excellent long-
term results irrespective of treatment strategy. Surgical 
resection may not lead to improved outcome in this situation 
and may be associated with high rates of temporary or 
definitive stoma construction and unnecessary morbidity and 
mortality rates.
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• Conclusions:
• Stage 0 rectal cancer disease is associated with excellent long-term 

results irrespective of treatment strategy
• Surgical resection may not lead to improved outcome in this situation 

and may be associated with high rates of temporary or definitive 
stoma construction and unnecessary morbidity and mortality rates.

• 2004-2012 N=259 
• Four sequential study groups Stage II-III Rectal Cancer
• Long course chemoradiation followed by 

• Group 1 – Surgery in 6-8 weeks
• Group 2 – add 2 cycles mFOLFOX6  then Surgery
• Group 3 – add 4 cycles mFOLFOX6 then Surgery
• Group 4 – add 6 cycles mFOLFOX6 then Surgery
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• Pathologic Complete Response
• 18%, 25%, 30%, 38% Groups 1-4 (p=0.0036)

• Conclusions:
• mFOLFOX6 after chemoradiation and before total mesorectal excision 

has the potential to increase the proportion of patients eligible for 
less invasive treatment strategies

• This strategy is being tested in phase 3 clinical trials.

• Stage II/III rectal cancer randomly assigned to induction chemotherapy 
followed by chemoradiation (INCT-CRT) or chemoradiation followed by 
consolidation chemotherapy (CRT-CNCT). 

• Patients who achieved a complete or near-complete response after 
finishing treatment were offered watch-and-wait (WW). 

• Total mesorectal excision (TME) was recommended for those who 
achieved an incomplete response. 

• The primary end point was disease-free survival (DFS). The secondary 
end point was TME-free survival. 

• 324 patients randomly assigned (INCT-CRT, n = 158; CRT-CNCT, n = 166). 
• Median follow-up was 5.1 years. 
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• 5-year DFS rates were 71% (95% CI, 64 to 79) and 69% (95% CI, 62 to 77) 
for INCT-CRT and CRT-CNCT, respectively (P = .68). 

• TME-free survival was 39% (95% CI, 32 to 48) in the INCT-CRT group and 
54% (95% CI, 46 to 62) in the CRT-CNCT group (P = .012). 

• 81 patients (25%) with regrowth, 94% occurred within 2 years and 99% 
occurred within 3 years.

• DFS was similar for patients who underwent TME after restaging (64% 
[95% CI, 53 to 78]) and patients in WW who underwent TME after regrowth 
(64% [95% CI, 53 to 78]; P = .94).

• Updated analysis continues to show long-term organ preservation in half 
of the patients with rectal cancer treated with total neoadjuvant therapy. 
In patients who enter WW, most cases of tumor regrowth occur in the 
first 2 years.

Future?

• De-escalation of treatment
• ctDNA for surveillance in WW after TNT
• AI for assessment of clinical, endoscopic and imaging 

response of rectal cancer to TNT for Watch and Wait patients
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Conclusions: TNT

• Allows better exposure to chemotherapy
• Opens up possibility of Watch and Wait
• 50% Rate of Long Term Organ Preservation After TNT on Watch 

Wait
• 99% of Recurrences On Watch and Wait after TNT Occur Within 

the First 3 Years (99%)
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