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Abstract
Locally advanced rectal cancer (LARC) is a relatively common disease, with a poor prognosis because of its high metastatic po‑
tential. Gold standard in the treatment for LARC includes concurrent chemoradiotherapy (CRT) followed by surgery and adjuvant 
chemotherapy. An alternative strategy known as total neoadjuvant therapy (TNT) involves administration of CRT plus neoadjuvant 
chemotherapy before surgery with the goal of delivering uninterrupted systemic therapy to eradicate micrometastasis.  Recent 
data suggests that TNT delivers superior rates of pathologic complete responses with similar disease ‑free and overall survival, com‑
pared to standard approach. Additionally, it may allow an increased number of patients entering organ preservation programs.  In 
light of a clinical case, the authors review this controversial but very contemporary issue. 
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Resumo
O cancro do reto localmente avançado (LARC) é uma doença relativamente comum, com um mau prognóstico dado o seu eleva‑
do potencial metastático.  O tratamento gold standard para o LARC inclui quimiorradioterapia (QRT) seguida de cirurgia e quimio‑
terapia adjuvante. Uma estratégia alternativa designada de tratamento neoadjuvante total (TNT) consiste na administração de QRT 
seguido de quimioterapia neoadjuvante antes da cirurgia, com o objetivo de dar a terapêutica sistémica de forma ininterrupta para 
irradicar possíveis micrometastases.  Dados recentes sugerem que a estratégia TNT oferece taxas de respostas patológicas comple‑
tas superiores, com sobrevida livre de doença e sobrevida global semelhante, em comparação com a abordagem padrão. Além 
disso, pode permitir que um número maior de doentes entre em programas de preservação de órgão. À luz de um caso clínico, os 
autores revêm esta questão controversa, mas muito contemporânea.
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Introduction
The authors present the case of a male patient, 66 years old, 
presented with a 3 ‑month history of rectal bleeding, in which 
the colonoscopy revealed a rectal adenocarcinoma at 3cm 
from the ano ‑rectal ring.

Local staging with high ‑resolution, multiparametric, pelvic 
magnetic resonance imaging (MRI) confirmed the lesion of 
the lower rectum, with irregular parietal thickening involving 
the anterior and right half of the rectal circumference, focal 
loss of muscle layer hyposignal, mesorectal fascia, peritoneal 
reflection or anal sphincter were clear and several small but 
suspicious nodes in the mesorectum  ‑ mrT3aN+. Computed 
tomography of thorax ‑abdomen ‑pelvis did not show distant 
disease and carcinoembryonic antigen (CEA) and carbohy‑
drate antigen (Ca19.9) were within the normal range. 

The patient was discussed at a colorectal cancer multidisci‑
plinary team meeting and was decided total neoadjuvant 

therapy (TNT) followed by reassessment of tumor response. 
He initiated chemoradiotherapy (CRT) with capecitabine and 
completed 54 Gy of radiotherapy (RT) in 30 fractions, followed 
by consolidation chemotherapy (CT) with CAPOX (capecit‑
abine and oxaliplatin) for 6 cycles. At 8 weeks after CRT, a re‑
staging with pelvic MRI, digital rectal examination and flexible 
rectosigmoidoscopy demonstrated a white scar with telan‑
giectasia, no palpable nodules and radiological evidence of 
tumor regression grade (mrTRG) 1/2. After a shared ‑decision 
process the patient understood the risks and benefits of his 
condition – clinical complete response – and agreed to enter a 
non ‑operative management pathway. 

The patient is symptom ‑free, with no evidence of local or dis‑
tant disease and under a Watch & Wait (W&W) surveillance 
protocol at 22 months after treatment. 

Figure 1. A) Sagittal image of pre ‑treatment pelvic MRI (low rectal cancer – yellow arrow); B) Sagittal image of post ‑treatment pelvic MRI (hypoin‑

tensity fibrotic scar at the tumor site – blue arrow); C) Endoscopic image of the white scar with telangiectasia, at the tumor location; D) Endosco‑

pic image of the scar in retroflexion

Discussion
Colorectal cancer remains a deadly disease,  is the second 
cause of cancer ‑related deaths worldwide and accounts for 
10% of all cancer types.1

For patients with locally advanced rectal cancer (LARC), mul‑
timodal treatment consisting of neoadjuvant CRT followed 
by total mesorectal excision (TME) surgery and adjuvant 

computed tomography (CT) has been the standard of care 
for many years.2 In recent years, this paradigm has been chal‑
lenged, as local control is no longer an issue (with local recur‑
rences <5%) but distant disease rates remain high (29%  ‑ 39%).3 

Doubts have been raised of the effective benefit of adjuvant 
chemotherapy, after CRT and good ‑quality TME surgery.4 De‑
spite the guidelines recommendations that TME should be 
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followed by adjuvant treatment, less than 50% of eligible pa‑
tients receive their scheduled adjuvant chemotherapy due to 
treatment compliance, post operative complications and de‑
lays.5 

TNT, a therapeutic strategy that incorporates CT with CRT prior 
to surgery, is now recognized by many centers as the preferred 
standard for the treatment of LARC.6 Using this approach, 
multiagent CT and RT, are administered before surgical resec‑
tion or the decision on nonoperative management. 

Accumulating evidence shows that TNT prevent the onset of 
micrometastasis, reduce distant metastasis via systemic CT 
and improve survival. TNT has also been associated with better 
compliance, a decrease in toxicity, a reduced need of ileosto‑
my and its duration, and increased rates of complete clinical 
response (cCR).7 These patients may enter an organ preserva‑
tion strategy, namely W&W or even local excision after down‑
staging, in order to improve quality of life (QoL) low anterior 
resection syndrome (LARS), urinary and sexual dysfunctions.8,9 

TNT is a promising treatment for LARC and has been explored 
in previous single ‑arm trials, and recently in randomized con‑
trolled trials evaluated different TNT strategies compared with 
standard CRT therapy, in terms of CRT and CT sequencing, 
systemic chemotherapy, and radiotherapy modality. There are 
two important recent phase 3 trials that investigated the use‑
fulness of TNT for LARC. 

The RAPIDO trial that compared 25 Gy of RT followed by 18 
weeks of CT with CAPOX/FOLFOX versus 50 or 50.4 Gy of con‑
ventional long ‑course CRT (LC ‑CRT), which enrolled high ‑risk 
patients with T4, N2, EMVI, positive MRF involvements, or pos‑
itive lateral nodes. The primary endpoint was 3 ‑year disease‑
‑related failure, which reached significance at 23.7% versus 
30.4% (p = 0.019) as well as pCR.10 In five ‑year follow ‑up of the 
RAPIDO trial, 12% of locoregional failure (LRF) was detected in 
experimental arm versus 8% in standard arm (p=0.07).11

The PRODIGE 23 trial compared 12 weeks of CT with mFOLFOX‑
IRI followed by 50 Gy of RT and 12 weeks of CT with FOLFOX/
capecitabine at adjuvant setting versus 50 Gy of LC ‑CRT followed 
by 24 weeks of FOLFOX or capecitabine at adjuvant setting. The 
primary endpoint was 3 ‑year disease ‑free survival (DFS), which 
had a statistically significant difference at 75.7% vs 68.5% (p = 
0.034).12 The 7 ‑year follow ‑up confirmed the benefit in survival 
endpoints with DFS 62.5% vs 67.6% and overall survival 76.1% 
vs 81.9% in standard arm versus experimental arm respectively.13 

However, many critical limitations were raised in PRODIGE 23, 
that could hamper the interpretation of its exceptional long‑
‑term oncological outcomes, as the trial’s population correlates 

poorly with our real ‑world cohort of patients: young popula‑
tion (less than 13% were >70 years); not so locally advanced 
disease (only 13% of cT4 and 27% of MRF involved patients 
were included); and there were no data related to EMVI positiv‑
ity or lateral pelvic side ‑wall lymph node involvement.14 

Both trials showed benefits over standard neoadjuvant thera‑
py, but the inclusion criteria, the chemotherapy drugs, dosag‑
es and the radiation fractionation were very diverse. Therefore, 
direct comparison between these studies is challenging. These 
outcomes demonstrated that TNT is a promising strategy with 
superior rate of pCR and DFS compared with standard treat‑
ments such as LC ‑CRT and adjuvant CT.

In TNT strategy, the question remains of which is the better 
option between induction or consolidation CT. CAO/ARO/
AIO ‑12 trial is a phase 2 trial of CRT plus induction or consoli‑
dation CT as TNT for LARC. Patients were assigned to received 
induction CT using 3 cycles of mFOLFOX6 before fluorouracil/
oxaliplatin CRT (50.4 Gy) or for consolidation CT after CRT. The 
primary endpoint was pCR rate, and the secondary endpoints 
were DFS and toxicity. The results showed a higher pCR in the 
consolidation group (25% vs 17%). In contrast, no differences 
in long ‑term outcomes and chronic toxicity or QoL were ob‑
served between consolidation CT and induction CT.15

Nowadays, organ preservation strategies (namely W&W and 
Local Excision after TNT) are burning issues in the research 
field of LARC, trying to avoid operative morbidity, fecal incon‑
tinence / definitive colostomies and sexual & urinary dysfunc‑
tion. 

The OPRA trial, a recent trial that incorporates W&W, was a 
prospective, randomized phase 2 trial that tested the hypoth‑
esis of a rectum ‑preserving treatment approach for locally 
advanced rectal cancer could achieve similar oncological out‑
comes to those of standard resection ‑based treatment. Prima‑
ry end ‑point was DFS, and the probability of achieving clinical 
complete response (cCR) or near ‑cCR (ncCR), and therefore the 
likelihood of avoiding TME, according to the sequence of ad‑
ministration of systemic CT and CRT in the two TNT arms was 
examined as a secondary end point. Patients were eligible for 
enrollment if they had confirmed clinical stage II ou III adeno‑
carcinoma of the rectum and was treated with induction CT 
followed by LC ‑CRT or LC ‑CRT followed by consolidation CT 
and either TME or W&W on the basis of tumor response. Sal‑
vage TME was recommended during W&W for patients who 
experienced tumor regrowth. The outcomes demonstrated 
that DFS was not different between two groups (76% vs 76%). 
The 3 ‑year TME ‑free survival was 41% and 53%, indicating that 
consolidation CT is better when aimed at the WW approach 
than induction chemotherapy.16
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Ongoing trials with circulating tumor DNA (ctDNA), are try‑
ing to identify biomarkers to predict response to neoadjuvant 
therapy, improving patient selection for a non ‑surgical, active 
surveillance approach. The ctDNA can be detected in about 
75% of patients with LARC at the baseline and in about 15%–
20% of patients in the post ‑neoadjuvant, or postoperative set‑
ting. ctDNA clearance rate after delivering neoadjuvant CRT, or 
integrating baseline ctDNA with other conventional markers 
of clinical response can be a promising marker to select and 
monitor patients on the WW approach.17

In addition to CT and CRT, some trials try to investigate the role 
of other therapies like target therapies and immunotherapy in 
the neoadjuvant setting of LARC. The molecular target agents 
like anti ‑EGFR or anti ‑VEGF did not show benefit in response 
or survival when associated with CT.18 In relation to immuno‑
therapy, mismatch repair ‑deficient (dMMR) colorectal cancer is 
responsive to programmed death 1 (PD ‑1) blockade in the con‑
text of metastatic disease, and checkpoint blockade could be 
effective in dMMR LARC.19 A phase 2 trial in patients with stage II 
or III rectal cancer demonstrated higher rate of major patholog‑
ical response or pCR after sequentially combined CRT, 5 cycles 
of nivolumab, and radical surgery.20 About 9% of rectal cancer 
was diagnosed as dMMR, and those patients would dramatically 
change their treatment strategies with immunotherapy. 

Multiple ongoing, and future trials, may assist the clinical deci‑
sion of which modality treatment could benefit the individual 
patient thus minimizing morbidity from futile treatments while 
improving survival and preserving the QoL of our patients.

Conclusion
TNT is a therapeutic strategy that deliver full dose of CT and RT 
with good compliance, and has the potential to reduce the risk 
of micrometastasis, overall recurrence and improve the survival 
in LARC. Because of decreased QoL after TME, organ preserva‑
tion and W&W approach must be evaluated. Due to expect high 
pCR, TNT with CRT followed by consolidation CT seems to be 
the best strategy. Additionally, selected patients have great ad‑
vantage by using anti ‑PD ‑1 monoclonal antibody, and in the fu‑
ture the use of ctDNA will help us to decide the better approach. 

In conclusion, patients with clinically advanced disease should 
be presented in multidisciplinary tumour boards for multimo‑
dality care with medical oncology, radiation oncology, surgery, 
gastroenterology, radiology and pathology input.
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