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Neoadjuvant Treatment in Rectal cancer

• Why neoadjuvant treatment is needed in Rectal cancer.

• Preoperative versus Postoperative CRT for Rectal Cancer.

• Preoperative RT with or without CT as Neoadjuvant treatment in Rectal Cancer.

• Capecitabine versus 5-FU based CRT as Neoadjuvant treatment in Rectal 
Cancer.

• Should Oxaliplatin be added to Preoperative RT plus 5-FU/Capecitabine in 
locally advanced Rectal cancer?

• Role of addition of Anti EGFR Abs with Preop. CRT in locally advanced Rectal 
Cancer?

• Role of Total Neoadjuvant Treatment (TNT) in locally advanced rectal cancer.

• Short course RT followed by induction chemotherapy Vs. Long course CRT as 
Neo-adjuvant treatment in locally advanced rectal cancer.



Neoadjuvant Treatment in Rectal cancer

Why neoadjuvant treatment is needed in cancer of rectum?

• Locally advanced cases have high chances of locoregional recurrence 
after surgical management.

• Anatomical characteristics of Rectum.

• Close proximity of rectum to other pelvic organs.

• Technical difficulties to obtain wide negative margins during surgical 
resection.



Why neoadjuvant treatment is needed in cancer of rectum?

• Upper 1/3 rectum is covered with peritoneum anteriorly and laterally.

• Middle 1/3 rectum is covered is with peritoneum only anteriorly.

• Lower 1/3 rectum is devoid of peritoneum.

• So mid and lower rectum are very close to nearby structures and it is very 
difficult for surgeons to obtain surgically negative margins especially 
circumferential or radial margins.

• So Either Preoperative RT/CT or Postoperative RT/CT are the options to 
decrease the chances of locoregional recurrence after definitive surgical 
management.



Why neoadjuvant treatment is needed in cancer of rectum?
Anatomical characteristics of Rectum



Neoadjuvant treatment in Rectal Cancer

Why Preoperative CRT is better than 
Postoperative CRT ?



Preoperative versus Postoperative CRT for Rectal Cancer 
(German Rectal Cancer Study Group)

• 421 patients of T3,T4 or N+ rectal cancer were randomly assigned to 
following groups.

• Preoperative CRT with 50.4 Gy in 28 fractions EBRT with continuous 
infusion 5-FU 1000 mg/m2 iv for 120 hours on week 1 & 5 of RT 
followed by surgery and then 4 cycles of 5 FU based chemotherapy.

• In Postoperative arm same CRT was given postoperatively along with 
boost RT dose of 540 cGy to the tumor bed followed by 4 cycles of 5-
FU based adjuvant chemotherapy.

• Primary end point was over-all survival (OS).



Preoperative versus Postoperative CRT for Rectal Cancer 
(German Rectal Cancer Study Group)



Preoperative versus Postoperative CRT for Rectal Cancer 
(German Rectal Cancer Study Group)





CAO/ARO/AIO-94 Trial

• 823 patients with stage II to III rectal cancer were randomly 
assigned to preoperative CRT with fluorouracil (FU), followed by 
TME, and adjuvant FU chemotherapy, or the same schedule of 
CRT used postoperatively. 

• The study was designed to have 80% power to detect non 
inferiority margin of 10% in 5-year overall survival as the primary 
end point. 

• Secondary end points included the cumulative incidence of local 
and distant relapses and disease-free survival. 



CAO/ARO/AIO-94 Trial



CAO/ARO/AIO-94 Trial

7.1%

10.1%

6.8%

9.4%

12.5%



CAO/ARO/AIO-94 Trial
HR of local recurrence for preoperative and postoperative 

Radiotherapy 



Preoperative CRT versus postoperative CRT in Rectal Cancer

• Preoperative CRT has certain advantages than postoperative CRT

1. Preoperative CRT results in significant decrease in local recurrence.

2. Preoperative CRT has less toxicity than postoperative CRT (27% vs. 40%;   

P = .001).

3. Improvement in Locoregional control also persisted over 10 years.

4. OS and DFS remains the same with both treatment arms.

5. Increases chances of sphincter preservation.



Preoperative CRT versus postoperative CRT in Rectal Cancer

• Additional advantages of Preoperative CRT over postoperative RT

A.   Downstaging and facilitates tumor resection.

B.   Surgically naïve and better oxygenated tumors are more responsive 

to preoperative CRT than postoperative CRT.

C.    Less injury to small bowel in preoperative CRT 

D.    Better compliance as compared to postoperative CRT



Preoperative RT with or without CT as Neoadjuvant 
treatment in Rectal Cancer

Will adding CT to preoperative RT be a     
better option than Preoperative RT alone ?



Preoperative RT with or without concurrent CT in T3-4 rectal cancers: 
FFCD-9203 trial

• 733 Patients having resectable T3-4, Nx, M0 rectal adenocarcinoma accessible 
to digital rectal examination were included in the study.

• Preoperative radiotherapy with 45Gy/25 fractions/5 weeks was delivered.

• Concurrent chemotherapy with fluorouracil 350 mg/m2/d together with 20 
mg/m2/d leucovorin for 5 days was administered during the first and fifth week in 
the experimental arm.

• Surgery was planned 3 to 10 weeks after the end of radiotherapy. All patients 
should receive adjuvant chemotherapy with the same fluorouracil/leucovorin 
regimen. 

• The primary end point of the trial was overall survival. 



Preoperative RT with or without concurrent CT in T3-4 rectal cancers: 
FFCD 9203 trial

• Complete sterilization of the operative specimen was more frequent 
with chemoradiotherapy (11.4% Vs. 3.6%; P < .05). 

• The 5-year incidence of local recurrence was lower with  
chemoradiotherapy (8.1% Vs. 16.5%; P < .05). 

• Grade 3 or 4 acute toxicity was more frequent with  
chemoradiotherapy (14.6% Vs. 2.7%; P < .05). 

• Overall 5-year survival in the two groups did not differ. 



Cumulative incidence of local recurrence between preoperative 
radiotherapy (RT) and pre- operative chemotherapy and radiotherapy 

(CT-RT) 

LRR17%

LRR 9%

5 yrs. LRR 16%

5 yrs. LRR 8% 



Preoperative RT with or without concurrent CT in resectable T3-4 
rectal cancers: EORTC 22921 Trial

• 1011 Patients were allocated to the following four arms: 

• Arm 1, preop RT 45 Gy/25f/5 weeks.

• Arm 2, preop RT plus two 5-day CT courses (fluorouracil 350 
mg/m2/d and leucovorin 20 mg/m2/d for 5 days) in the first and fifth 
week of RT.

• Arm 3, preop RT plus four postoperative CT courses.

• Arm 4, preop RT and CT plus postoperative CT. 

• Analysis was done regarding differences in tumor size, tumor node 
stage, number of retrieved nodes, and histologic features such as 
lymphatic, venous, and perineural invasions, tumor differentiation, 
and tumor type. 



Pathological characteristics after Preoperative RT versus Preop. RT + 
CT in Rectal cancer: EORTC 22921

pCR pCR



Preoperative chemoradiation versus radiation alone for stage 
II and III resectable rectal cancer : Cochrane meta-analysis

• This meta‐analysis has summarized the results of five studies that compared 
preoperative RT alone with preoperative CRT in rectal cancer patients.

• All of these studies were randomized. 

• Preoperative CRT is more effective in causing tumour shrinkage (downstaging), and in 
preventing local recurrence of the disease. 

• However, addition of chemotherapy did not result in more sphincter preserving 
surgeries, and did not affect the overall survival in rectal cancer patients. 

• Compared to RT alone, preoperative CRT leads to increased side effects during 
treatment.



Cochrane meta-analysis: OR of Local recurrence comparing Preop. RT 
versus preop. CRT in rectal cancer 



Cochrane meta-analysis: HR of Local recurrence comparing Preop. RT 
versus preop. CRT in rectal cancer 



Cochrane meta-analysis: odds ratio of Overall Survival 
comparing Preop. RT versus preop. CRT in rectal cancer 



Cochrane meta-analysis: HR of DFS comparing Preop. RT 
versus preop. CRT in rectal cancer 



Cochrane meta-analysis: odds ratio of grade III/IV toxicity 
comparing Preop. RT versus preop. CRT in rectal cancer 



Cochrane meta-analysis: odds ratio of sphincter preservation 
comparing Preop. RT versus preop. CRT in rectal cancer 



Preoperative RT with or without CT as Neoadjuvant treatment 
in Rectal Cancer

• Preoperative CRT is better than preoperative RT alone 

1. Significantly decreased chances of local recurrence.

2. Significantly increased chances of pCR.

3. Significantly increased chances of grade III/IV toxicity.

4. Early handling of micro-metastasis.

5. There is no statistically significant difference in 5 yrs. OS and DFS 
between both arms.

6. No much effect on sphincter preservation.



Capecitabine versus 5-FU based chemotherapy with RT as 
Neoadjuvant treatment in Rectal Cancer

Whether Capecitabine may be used in place 
of 5-FU/LV based chemotherapy concurrently 

with RT?



Neoadjuvant 5-FU or Capecitabine Plus RT With or Without 
Oxaliplatin in Rectal Cancer Patients: NSABP-R4 trial

Patients with clinical stage II or III rectal cancer undergoing preoperative radiation 
were randomly assigned to one of four chemotherapy regimens in a 2x2 design: 

• Central Venous Infusion 5-FU or oral capecitabine with or without oxaliplatin. 

• The primary endpoint was loco-regional tumor control at 3 years. 

• The secondary endpoints of this study were overall survival (OS), disease-free 
survival (DFS), and time to loco-regional recurrence (TLRR). 

• Time-to-event endpoint distributions were estimated using the Kaplan-Meier 
method. 

• Hazard ratios were estimated from Cox proportional hazard models. 



Neoadjuvant 5-FU or Capecitabine Plus RT With or Without 
Oxaliplatin in Rectal Cancer Patients: NSABP-R4 trial



CRT with capecitabine versus 5-FU for locally advanced rectal cancer: 
multicentric, non-inferiority, phase III RCT

• Patients aged 18 years or older with pathological stage II–III locally 
advanced rectal cancer from 35 German institutions were enrolled into the 
study.

• Patients were randomly assigned to treatment group in a 1:1 ratio using 
permuted blocks, with stratification by centre and tumour stage. 

• The primary endpoint was overall survival.

• Analyses were done based on all patients with post-randomisation data. 

• Non-inferiority of capecitabine was tested with a 12·5% margin in terms of 
5-year overall survival.



CRT with capecitabine versus 5-FU for locally advanced rectal 
cancer: multicentric, non-inferiority, phase III RCT



CRT with capecitabine versus 5-FU for locally advanced rectal 
cancer: multicentric, non-inferiority, phase III RCT



CRT with capecitabine versus 5-FU for locally advanced rectal 
cancer: multicentric, non-inferiority, phase III RCT

OS 76%

OS 67% 



CRT with capecitabine versus 5-FU for locally advanced rectal 
cancer: multicentric, non-inferiority, phase III RCT

70%

54%



Capecitabine versus 5-FU based chemotherapy with RT as 
Neoadjuvant treatment in Rectal Cancer

• Why Capecitabine may be used in place of 5-FU/LV based chemotherapy 
concurrently with RT ?

1. Better compliance for patients.

2. Equivalent or better LRCR.

3. Equivalent or better OS and DFS (statistically insignificant)

4. Less toxicity.



Should Oxaliplatin be added to Preoperative RT 
plus Capecitabine in locally advanced Rectal 

cancer?



Primary Tumor Response to Preoperative CRT with or without 
Oxaliplatin in Locally Advanced Rectal Cancer: STAR-01 trial

• 747 patients with resectable, locally advanced (cT3-4 and/or 
cN1-2) adenocarcinoma of the mid-low rectum were 
randomly assigned to receive: 

• Pelvic radiation (50.4 Gy in 28 daily fractions) and 
concomitant infused fluorouracil (225 mg/m2/d) either 
alone (arm A, n- 379) or combined with oxaliplatin (60 
mg/m2 weekly X 6; arm B, n- 368). 

• Overall survival was the primary end point. 



Toxicity comparison between Arm A and Arm B
STAR-01 trial



Pathologic Findings on TME Specimens From Patients Treated 
With Preoperative Chemoradiation- STAR-01 trial



Clinical Outcome of the ACCORD 12/0405 PRODIGE 2 RCT in 
Rectal Cancer 

• 598 patients were randomly assigned to:

• Preoperative CT-RT with CAP45 (45-Gy RT for 5 weeks with 
concurrent capecitabine)- Arm A

• CAPOX50 (50-Gy RT for 5 weeks with concurrent capecitabine 
and oxaliplatin)- Arm B 

• Total meso-rectal excision was planned 6 weeks after CT-RT. 



Clinical Outcome of the ACCORD 12/0405 PRODIGE 2 RCT in 
Rectal Cancer



Clinical Outcome of the ACCORD 12/0405 PRODIGE 2 RCT in 
Rectal Cancer



Overview of four RCTs regarding neoadjuvant treatment with 
or without Oxaliplatin



So there is no role of adding Oxaliplatin to Preoperative RT 
plus Capecitabine as this combination leads to 

• Very high grade 3,4 toxicity.

• No improvement in ypCR.

• No improvement in sphincter preservation.

• No improvement in OS or DFS.



Is there any role of addition of Anti EGFR 
antibodies with Preoperative RT Plus CT in 

locally advanced Rectal Cancer?



Neoadjuvant Oxaliplatin, Capecitabine, and Preoperative Radiotherapy 
With or Without Cetuximab Followed by TME in High-Risk Rectal Cancer: 

EXPERT-C Trial 
• Patients with operable MRI defined high-risk rectal cancer received four 

cycles of capecitabine/oxaliplatin (CAPOX) followed by capecitabine based 
chemoradiotherapy, surgery, and adjuvant CAPOX (four cycles) - Arm A 

• Same regimen as in Arm A plus weekly cetuximab (CAPOX-C)- Arm B.

• Primary end point was complete response. 

• Secondary end points were radiologic response (RR), progression-free 
survival (PFS).



PFS in Arm A versus Arm B

p= .363



Radiological Response rates in Arm A versus Arm B



Toxicities in Arm A versus Arm B



Neoadjuvant CRT with or without panitumumab in wild-type 
KRAS, locally advanced rectal cancer (LARC): RCT SAKK 41/07 

• Patients with wild-type KRAS, T3-4 and/or N+ LARC were 
randomly assigned to receive CRT with or without Panitumumab 
(6 mg/kg). 

• The primary end-point was pCR.

• Panitumumab (6 mg/kg every 2 weeks for 4 cycles) was 
administered i.v. over 60 min. Capecitabine (825 mg/m2) was 
taken twice daily orally throughout RT. RT was given in dose of 45 
Gy /25 fractions of 1.8 Gy over 5 weeks, starting from 7 days 
after the first panitumumab administration (P + CRT arm).

• Surgery was planned 6 weeks after completion of CRT. TME with 
sphincter preservation was carried out whenever feasible. 



Response assessment in Arm A versus Arm B



Toxicity profile in Arm A versus Arm B



Addition of anti-EGFR antibodies (Cetuximab/Panitumumab) with 
preoperative CRT leads to 

No statistically improvement in pCR.

Increased grade 3 or 4 toxicity

Slight improvement in OS or PFS was due to TNT approach in Expert-C trial 

Leading to better compliance to neoadjuvant chemotherapy.

So, anti-EGFR antibodies are not recommended to combine with  
preoperative CRT.



Is there any role of Chemotherapy alone 
and selective chemoradiation as  

neoadjuvant treatment in locally advanced 
Rectal Cancer?



Preoperative Chemotherapy with or without chemoradiation 
in rectal cancer: FOWARC  trial

• 495 patients with locally advanced stage II/III rectal cancer to three treatments: 

• Arm A: Five 2-week cycles of infusional 5-FU (leucovorin 400 mg/m2, 5-FU 400 
mg/m2, and 5-FU 2.4 g/m2 over 48 h) plus radiotherapy (46.0 to 50.4 Gy 
delivered in 23 to 28 fractions during cycles 2 through 4) followed by surgery.

• Arm B: seven cycles of mFOLFOX6 plus RT(46.0 to 50.4 Gy delivered in 23 to 28 
fractions during cycles 2 through 4) followed by surgery.

• ARM C: four to six cycles of mFOLFOX6 followed by surgery and six to eight cycles 
of mFOLFOX6. 

• The primary end point was 3-year disease-free survival. Secondary end points of 
histopathologic response and toxicity are reported. 



Pathological response to various Neoadjuvant treatments



Total Neoadjuvant Treatment (TNT)

• TNT refers to the strategy in which the preoperative 
chemoradiotherapy and chemotherapy are given as neoadjuvant 
treatment before definitive surgery in locally advanced rectal 
cancer.

• This treatment strategy has been tested by many phase III trials 
and has now become the standard of care in locally advanced 
rectal cancers.



Spanish GCR Trial



5 years OS in Arm A versus Arm B

78% with Arm A 
versus 75% with 
Arm B



Rapido Trial

• Patients of locally advanced rectal cancer (T3, T4, N1, N2) and high 
risk MRI pelvis were divided into two Arms:

• Arm A: Short course RT (25 Gy/5F/1.3 weeks) followed by 6 cycles of 
Capox or 9 cycles of Folfox4 and then TME was done.

• Arm B: 50 to 50.4 Gy in 25 to 28 fractions along with Tab Capecitabine 
followed by surgery and then adjuvant chemotherapy with 8 cycles of 
Capox or 12 cycles of Folfox4 were given.

• The primary endpoint was 3-year disease-related treatment failure, 
defined as the first occurrence of locoregional failure, distant 
metastasis, new primary colorectal tumour, or treatment-related 
death. 



Rapido Trial- 3 years DRTFR

23.7%

30.4%



3 years cumulative DM rate

20%

26.7%





UNICANCER-PRODIGE 23 Trial

• Patients of locally advanced rectal cancer (T3, T4, M0) were divided 
into two Arms:

• Arm A: Received neoadjuvant chemotherapy (FOLFORINOX) followed 
by CRT(50 Gy during 5 weeks and concurrent oral capecitabine twice 
daily for 5 days per week) and then TME and adjuvant chemotherapy.

• Arm B: Received chemoradiotherapy, TME, and adjuvant 
chemotherapy for 6 months.

• The primary endpoint was 3-year Disease free survival (DFS). Safety 
analysis was also done on treated patients.



3 years DFS for Arm A versus Arm B

69%

76%





Total Neoadjuvant Treatment (TNT) versus standard neoadjuvant 
preoperative RT+CT followed by surgery & adjuvant CT

• TNT is a better option due to following reasons

- early control of micro-metastasis.

- better compliance.

- less toxicity.

- increased pCR.

- facilitates resection.

- decreases time for patient living with ileostomy tube.



Short course RT followed by induction 
chemotherapy Versus Long course CRT as Neo-
adjuvant treatment in locally advanced rectal 

cancer



Short versus Long course RT+CT ( Polish Trial)

• Patients with locally advanced rectal cancer (T3,4) without sphincter 
involvement on digital rectal examination, were included into the 
study.

• Arm A: Received preoperative RT (five fractions of 5 Gy) with

total mesorectal excision (TME) performed within 7 days. 

• Arm B: CRT (50·4 Gy in 28 f of 1·8 Gy per fraction), plus bolus

5- FU and leucovorin) and TME 4–6 weeks later.

• The primary endpoint was 3-year Disease free survival (DFS). Safety 
analysis was also done on treated patients.



Local Control rates in CRT versus SCRT

15.6%

10.6%



4 years OS & DFS with CRT versus SCRT

66.2% 
vs. 

67.2%

58.4% 
Vs. 

55.6%





Short versus Long course RT+CT ( TROG Trial)

• 326 Patients with locally advanced rectal cancer (T3,N0-2M0) within 
12 cm from anal verge, were included into the study.

• Arm A: pelvic radiotherapy 5 fractions of 5 Gy in 1 week, early

surgery, and six courses of adjuvant chemotherapy.

• Arm B: 50.4 Gy, 1.8 Gy/fraction, in 5.5 weeks, with continuous

infusional 5-FU 225 mg/m2 per day, surgery in 4 to 6

weeks, and four courses of chemotherapy.

• The primary endpoint was 3-year Disease free survival (DFS). Safety 
analysis was also done on treated patients.



Local Recurrence rate with 3 Years LCRT Vs. SCRT

4.4%

7.5%



5 yrs. RFS and OS with LCRT versus SCRT

5 yrs. OS 
74% with LC 
versus 70% 

SC



Short versus Long course RT+CT (Stellar Study)

• 599 Patients with locally advanced rectal cancer (T3,T4,N+) of middle 

or distal 1/3rd rectal cancers were randomly assigned to following arms.

• Arm A: Pelvic radiotherapy 5 fractions of 5 Gy (25Gy) in 1 week

followed by 4 cycles of chemotherapy (TNT) and then surgery

(SC-TNT).

• Arm B: 50 Gy, 2Gy/fraction, in 5 weeks, with concurrent Capecitabine

followed by TME and then adjuvant chemotherapy (LC-CRT).

• The primary endpoint was 3-year Disease free survival (DFS). 



3 Yrs. DFS & OS with SC-TNT versus LC-CRT

64.5% Vs. 
62.3%

86.5 Vs. 
75.1%



3 Yrs. LRR with SC-TNT versus LC-CRT

8.4% versus 11%





• Short Course RT and Long course RT are equally effective as 
neoadjuvant treatment in terms of local control rates and overall 
survival in locally advanced rectal cancer.

• Short course RT with immediate surgery has limited effect on 
tumor shrinkage and downstaging.

• Short course RT with a delay of surgery at least 8 weeks results in 
better tumor shrinkage and increased pCR as compared with 
immediate surgery.

• Short course RT is more effective if used as a part of TNT 
approach as shown by Rapido and Stellar trials.



• Acute effects are more common with LCRT than short course 
RT.

• Permanent stoma & Anastomotic leakage are more common 
with short course RT.

• Need for downstaging and long term toxicities should be 
discussed comprehensively when considering short course 
RT as a part of neoadjuvant management in locally advanced 
rectal cancer.



Thanks                                                    


