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Abstract 

Background Locally advanced rectal cancer (LARC) poses a significantly challenge in clinical management, requir-
ing a multimodal treatment approach. Among innovative strategies, Total Neoadjuvant Therapy (TNT) has emerged, 
delivering all planned chemotherapy before surgery.

Objective Our aim was to evaluate the real-world application and efficacy of TNT and to compare it with the non-
TNT standard strategy.

Methods This retrospective study compared locally advanced rectal adenocarcinoma patients treated with Total 
Neoadjuvant Therapy (TNT) in 2022 with those who underwent traditional chemoradiotherapy (CRT) in 2020–2021. 
The primary endpoints were the pathologic complete response rate and the sustained clinical complete response 
rate in patients under W&W.

Results Among 107 patients (54.2% male, mean age 62.48 years), non-TNT (67 patients) and TNT (40 patients) mean 
follow-ups were 26.7 and 8.2 months, respectively. No differences in gender(p = 0.163), staging (p = 0.707), or loca-
tion (p = 0.727) were noted. TNT patients received more short-course radiotherapy (42.5% vs1.5%, p < 0.001). Clinical 
responses favored TNT (p = 0.030) with no significant differences in pathological responses, recurrence rates, or sur-
vival. TNT exhibited higher chemotherapy completion (p = 0.007) and lower adverse events (p < 0.001). Post-surgery 
events showed no significant differences (p = 0.470). Single center with retrospective design and carries limita-
tions that may restrict the generalizability of the findings and the relatively short follow-up duration are our main 
limitations.

Conclusion Our data add to the body of literature favoring the TNT treatment strategy for locally advanced rectal 
cancer, aiming to achieve comparable complete response rates with less adverse events.
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Simple summary
Locally advanced rectal cancer (LARC) presents a clinical 
challenge requiring a multimodal treatment approach. 
Total Neoadjuvant Therapy (TNT), delivering all planned 
chemotherapy pre-surgery, emerges as an innovative 
strategy. Our retrospective study (n=107) compared 
TNT to traditional chemoradiotherapy in LARC patients. 
Follow-ups were 811 (non-TNT) and 249 days (TNT). 
TNT showed superior clinical responses (p=0.030) with 
comparable pathological responses, recurrence, and sur-
vival rates. TNT exhibited higher chemotherapy com-
pletion (p=0.007) and lower adverse events (p<0.001). 
This adds to existing literature favoring TNT for LARC, 
describing higher complete response rates with fewer 
adverse events.

Background
Colorectal cancer stands as the third most prevalent 
cancer globally, ranking as the second leading cause of 
cancer-related mortality [1]. Within the spectrum of 
colorectal malignancies, rectal cancer assumes impor-
tance, particularly when presenting as a locally advanced 
disease, necessitating a multimodal treatment approach 
that integrates chemotherapy, radiotherapy, and surgery 
[2]. The imperative goals in managing locally advanced 
rectal cancer encompass achieving effective local disease 
control without compromising the patient’s quality of life 
and preventing the onset of distant metastases—known 
to be the primary contributor to rectal cancer-related 
mortality [3].

In the pursuit of enhancing therapeutic strategies, 
numerous novel approaches have been investigated, 
each designed to optimize outcomes for rectal cancer 
patients [4, 5]. Among these, Total Neoadjuvant Therapy 
(TNT) has emerged as a promising contender [5–7]. This 
innovative approach involves the administration of all 
planned chemotherapy before surgery, either following 
or preceding radiotherapy. The sequence of treatments 
in TNT allows the early delivery of systemic therapy, 
potentially amplifying control over distant disease while 
minimizing associated toxicity [7–9]. Additionally, TNT 
holds the potential to increase rates of complete clinical 
responses, thereby offering opportunities for organ pres-
ervation through Watch & Wait programs, and improv-
ing surgical outcomes and pathological responses [5, 9]. 
However, after 5  years of follow-up, the RAPIDO trial 
demonstrated that, within its specific TNT protocol, 
there was an observed increase in long-term local recur-
rence rates [10].

Nonetheless, the implementation of any neoadjuvant 
strategy, including TNT, requires a cautious balance to 
mitigate concerns related to overtreatment and the pos-
sibility of delaying potentially curative surgery [11–13].

In this study, we aim to investigate the effectiveness 
and clinical significance of TNT in the management of 
advanced rectal cancer. Our goal is to compare TNT with 
the conventional approach of neoadjuvant chemoradio-
therapy (CRT)/short-course radiotherapy (RT) followed 
by adjuvant chemotherapy. By providing a thorough 
analysis of our findings, we aim to contribute valuable 
insights into the real-world applicability and efficacy of 
TNT.

Materials and methods
This retrospective study included all adult patients diag-
nosed with locally advanced [stage II or III, TNM clas-
sification by the American Joint Committee on Cancer, 
version 8 (2017)] rectal adenocarcinoma (World Health 
Organization Classification, 2019) discussed in our insti-
tution’s multidisciplinary team meeting who were then 
submitted to curative intent treatment including chem-
otherapy and radiotherapy between 01/01/2020 and 
31/12/2022. Inclusion criteria were: adult patients and 
histologically-proven locally advanced rectal adenocarci-
noma with distal margin of 15 cm or less from the anal 
verge on magnetic resonance imaging. This study was 
approved by the local institutional Ethical Committee 
board (Comissão de Etica para a Saúde of Instituto Por-
tuguês de Oncologia de Lisboa Francisco Gentil, with the 
protocol code UIC/1649).

Treatment
The treatment protocol consisted of a systematic 
approach based on the clinical staging by thoracic and 
abdominal (TA) computerized tomography (CT) and 
pelvic magnetic resonance imaging (MRI). Rectal ultra-
sound was added whenever there were doubts between 
cT1 and cT2 in MRI. Staging was done according to the 
TNM classification by the American Joint Committee on 
Cancer, version 8 (2017).

Patients were assigned to either the TNT or non-TNT 
group based on the treatment protocol in place at our 
institution, which shifted to the TNT approach starting 
on January 1, 2022. Thus, all patients treated before this 
date received the non-TNT approach, and those treated 
after this date received TNT.

From 01/01/2022 (Fig. 1):
For patients presenting with cT ≥ 2, any cN, or 

cT1cN1-2 in the lower rectum, the initial step involved 
neoadjuvant CRT using DeGramont/Capecitabine plus 
50.4  Gy over 5  weeks, followed by chemotherapy in a 
TNT regimen – 9 FOLFOX cycles or 6 CAPOX cycles. 
Reevaluation was conducted 4–6 weeks after TNT com-
pletion, incorporating clinical assessment, pelvic MRI, 
and flexible sigmoidoscopy. A clinical complete response 
led to surveillance under a Watch & Wait (W&W) 
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protocol, while an incomplete response led to surgery 
with Total Mesorectal Excision (TME).

For cases staged as cT4b and/or with less than a 1 mm 
margin from the mesorectal fascia [mrf ( +)] in any third 
of the rectum, the protocol initiated with the same neo-
adjuvant CRT and TNT regimen. Surgery with TME was 
performed 4–6 weeks after the completion of TNT, with-
out reevaluation.

For cT3c-d/T4a, extramural venous invasion (EMVI), 
and/or cN2 cases in the mid or upper rectum, and for 
cT1/T2/T3a-b cN1 cases in the mid rectum, the proto-
col incorporated short-course radiotherapy (25  Gy over 
5 days) followed by chemotherapy in a total neoadjuvant 
chemotherapy scheme. Surgery with TME was conducted 
4–6 weeks after completing TNT, without reevaluation.

This scheme was compared with the traditional treat-
ment protocol used between 01/01/2020 e 31/12/2021:

Fig. 1 (a) Without re-evaluation. TNT: Total Neoadjuvant Therapy, TME: Total Mesorectal Excision, mrf: Mesorectal fascia; EMVI: Extramural Venous 
Invasion
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For patients presenting with any cT stage and cN2; 
cT3c-d/T4 and/or mrf( +) and/or EMVI, and any cN 
stage; cT3a-b N0 or N1, mrf(-), no EMVI, in the lower 
rectum; and cT2 N0 in the lower rectum at risk of 
abdominoperitoneal amputation, the initial step involved 
neoadjuvant chemoradiotherapy (CRT) using DeGra-
mont/Capecitabine plus 50.4  Gy over 5  weeks. This 
was followed by surgery with Total Mesorectal Excision 
(TME) after 8–10  weeks and adjuvant chemotherapy 
with DeGramont or FOLFOX after 4–12 weeks.

For patients staged as cT1/T2/T3a-b N1, mrf(-), and no 
EMVI, in the mid rectum, the initial step involved neoad-
juvant short-course radiotherapy (25 Gy over 5 days), fol-
lowed by surgery with TME and adjuvant chemotherapy.

In both groups:

1. For patients with rectal tumours at any distance with 
significant comorbidities or aged over 80  years, the 
advantage of adjuvant chemotherapy was not con-
clusively demonstrated. Thus, it was deemed optional 
and the decision was made by the patients’ oncolo-
gists. Patients in this group who were referred for 
neoadjuvant therapy underwent short-course radio-
therapy (25  Gy over 5  days) alone, followed by sur-
gery 8–10 weeks later.

2. Patients with tumours in the lower rectum exhibiting 
a clinical complete response to neoadjuvant therapy, 
entered the Watch & Wait protocol (WW). In case of 
near complete response, the patients were then reval-
uated with MRI and endoscopic examination 4 to 
6  weeks later. The W&W protocol involved surveil-
lance with regular follow-ups: pelvic MRI, proctolog-
ical examination, and flexible sigmoidoscopy every 
3 months for the first 2 years, and then at 6-month 
intervals until 5–10 years. Additionally, annual TAP 
CT surveillance was conducted for 5–10 years, and a 
total colonoscopy was performed 1 year after decid-
ing on Watch & Wait, followed by subsequent exami-
nations after 3-years and then every 5 years if no risk 
adenomas were found. Surgery with TME was pro-
posed for all cases of regrowth.

Endpoints
The primary objective of this study was to assess and 
compare the pathologic complete response (pCR) rate 
(defined as ypT0N0) and the sustained clinical (radiologic 
and endoscopic) complete response (cCR) rate in patients 
managed with a Watch and Wait (W&W) strategy. Sec-
ondary objectives included evaluating treatment toler-
ability (based on toxicity rates) and completion rates for 
both CRT/RT with TNT and traditional neoadjuvant plus 
adjuvant therapy (non-TNT) in rectal cancer treatment.

Additional secondary outcomes included surgery-
related outcomes and adverse events, categorized using 
the Clavien-Dindo classification and the National Cancer 
Institute’s Common Terminology Criteria for Adverse 
Events version 4.0.

Collectively, these endpoints aimed to provide a com-
prehensive understanding of the comparative effective-
ness and tolerability rates associated with TNT versus 
non-TNT in rectal cancer management.

Statistical analyses
The statistical analyses were conducted using IBM SPSS 
Statistics software, version 27.0 (IBM Corp., Armonk, 
NY, USA). Patient and treatment parameters underwent 
comparison through the χ2 test or Fisher’s exact test for 
categorical variables and Student’s t-test for continu-
ous variables. Data distribution normality was assessed 
using graphical analysis. In instances where the expected 
count was below 5 in cells with categorical variables, a 
likelihood-ratio test was executed, as appropriate. Statis-
tical significance was defined at a P value of < 0.05. The 
presentation of frequencies and percentages in the tables 
herein is standard, unless otherwise specified.

To account for potential confounding factors in evalu-
ating the impact of TNT on patient outcomes, a multivar-
iate analysis was performed using binary and multimodal 
logistic regression. This analysis adjusted for key vari-
ables, including treatment group (TNT vs. non-TNT), 
clinical features (age, gender, tumor stage), pathological 
characteristics (tumor grade, lymph node involvement), 
and treatment-related factors (chemotherapy completion 
rate, radiotherapy dosage).

The Kaplan–Meier method was employed to analyze 
survival and disease-free survival outcomes in our study. 
This non-parametric statistical approach is particu-
larly suited for estimating and visualizing time-to-event 
data, such as the disease-free outcome and survival. 
The log-rank test was applied to assess potential differ-
ences between survival curves, contributing to a com-
prehensive analysis of the impact of different treatment 
approaches on patient survival and disease-free intervals.

Results
A total of 107 patients were included, 58 (54,2%) were 
male and the mean age at diagnosis was 62.48  years 
(ranging from 29 to 83 years). The mean follow-up dura-
tion was 26.66 months for non-TNT and 8.19 months for 
TNT therapies; overall, the patients’ mean follow-up was 
21.05 months. Among these patients, 67 underwent the 
non-TNT treatment protocol, while 40 underwent TNT. 
Patients’ characteristics were summarized in Table 1.

The mean time between diagnosis and the multidisci-
plinary team meeting treatment decision was 53  days, 
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while the period from this meeting to the beginning of 
treatment was 82 days. The mean follow-up time until 
local recurrence was 9.73 months (3 patients – 2 from 
TNT group and 1 non-TNT) and for distant recurrence 
it was 8.28 months (7 patients – 3 from TNT group and 
4 non-TNT).  Patients in the TNT-treatment protocol 
were significantly more likely to receive short-course 

radiotherapy (42,5% vs 1.5%; p < 0.001 in both univari-
ate and multivariate analyses) (Table 2).

Statistical analysis revealed no significant differences 
between the two treatment groups concerning gender 
(p = 0.163), clinical staging (p = 0.707), tumour grade 
(p = 0.067), and tumour location (p = 0.727). Multivari-
ate analysis confirmed these findings with no significant 

Table 1 Demographics

TNT Total Neoadjuvant Therapy

Characteristic Patients, n (%)

All patients TNT Standard therapy P value

N = 107 N = 40 N = 67

Age (years)

 Median [IQR] 63.0 [54–71] 61.5 [50–70] 63.0 [55–73]

 Mean [SD] 61.9 [11.6] 60.6 [11.0] 62.7 [12.0]

 Range 29–83 36–77 29–83

Sex

 Male 58 (54.2) 18 (45.0) 40 (59.7) 0.163

 Female 49 (45.8) 22 (55.0) 27 (40.3)

Location

 Lower 50 (46.7) 19 (47.5) 31 (46.3) 0.727

 Middle 37 (34.6) 15 (37.5) 22 (32.8)

 Upper 20 (18.7) 6 (15.0) 14 (20.9)

Clinical T

 cT2 9 (8.4) 4 (10.0) 5 (7.5)

 cT3 68 (63.6) 26 (65.0) 42 (62.7)

 cT4 30 (28.0) 10 (25.0) 20 (29.9)

Clinical N

 cN0 8 (7.5) 2 (5.0) 6 (9.0)

 cN1 29 (27.1) 9 (22.5) 20 (39.9)

 cN2 70 (65.4) 29 (72.5) 41 (61.2)

Clinical stage

 II 8 (7.5) 2 (5.0) 6 (9.0) 0.707

 III 99 (92.5) 38 (95.0) 61 (91.0)

Histologic grade

 G1 29 (27.1) 16 (40.0) 13 (19.4) 0.067

 G2 68 (63.6) 21 (52.5) 47 (70.1)

 G3 10 (9.3) 3 (7.5) 7 (10.4)

Table 2 Radiotherapy

CRT  Chemoradiotherapy, RT Radiotherapy, SCRT  Short-Course Radiotherapy, TNT Total Neoadjuvant Therapy

Therapy Patients, n (%)

All patients TNT Standard therapy P value

N = 107 N = 40 N = 67

RT

 CRT 89 (83.2) 23 (57.5) 66 (0.99)  < 0.001

 SCRT 18 (16.8) 17 (42.5) 1 (0.01)
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differences for gender (p = 0.140), clinical staging 
(p = 0.823), tumour grade (p = 0.072) and tumour location 
(p = 0.724). There were no tumours with microsatellite 
Instability in our cohort (Table 3).

There were also no significant differences between 
groups regarding lymphovascular invasion (p = 0.545), 
extramural venous invasion (p = 0.557) or tumor bud-
ding (p = 0.053), nor in the presence of at least 12 lymph 
nodes in the surgical specimen. Multivariate analysis 
corroborated these results for lymphovascular invasion 
(p = 0.425), extramural venous invasion (p = 0.589), and 
tumor budding (p = 0.051). All patients had an R0 resec-
tion (Table 4).

Clinical response
Patients undergoing TNT, as opposed to non-TNT, when 
reevaluated after CRT/RT, exhibited a statistically sig-
nificant increase in the proportion of clinical complete 
responses at the first evaluation (p = 0.030; multivariate 
analysis p = 0.027) and were more likely to have a clinical 
complete response at the final evaluation (after near com-
plete response patients were reevaluated), without reach-
ing statistical significance in either univariate (p = 0.096) 
or multivariate analysis (p = 0.076) (Table 5).

No significant differences were found regarding patho-
logical complete responses and sustained clinical com-
plete responses (p = 0.835).

No significant differences were found between groups 
regarding local (p = 0.530) or distant recurrences 
(p = 0.317), global or disease-free survival, or regrowth 
rates in patients under W&W. There were no significant 
differences on Kaplan Meier curves either for the global 

survival curve (p = 0.684) or for disease-free survival 
(p = 0.741) between therapeutic modalities, both shown 
on Fig. 2 and 3.

Compliance and toxicity
In evaluating compliance and toxicity, statistically sig-
nificant differences emerged between the two treatment 
cohorts regarding the overall completion rates of both 
neoadjuvant and adjuvant therapies. Patients undergo-
ing TNT demonstrated a significantly higher completion 
rate of the prescribed chemotherapy regimen compared 
to those in the non-TNT group (p = 0.007), corrobo-
rated on multivariate analysis (p = 0.003). When exam-
ining adverse events of at least moderate severity, as per 
the Common Terminology Criteria for Adverse Events 
(CTCAE), they were significantly more common in the 
non-TNT group (p < 0.001 in both univariate and mul-
tivariate analyses). Most of the adverse events observed 
were gastrointestinal in nature, affecting 17 patients in 
the TNT group (47% of the TNT group) compared to 
27 patients in the non-TNT group (56% of the non-TNT 
group). Neurologic symptoms, including paresthesia, 
were reported in 2 patients in the TNT group versus 
10 in the non-TNT group. Hematologic adverse events 
occurred in 2 patients in the TNT group compared to 
8 in the non-TNT group, while dermatologic reactions 
were noted in 4 patients in the TNT group and 3 in the 
non-TNT group (Table 6).

An analysis of post-surgery adverse events, assessed 
through the Clavien score, revealed no statistically signif-
icant differences between the TNT and non-TNT groups 
(p = 0.470; multivariate analysis p = 0.498).

Table 3 Clinical Response

Characteristic Patients, n (%)

All patients TNT Standard therapy P value

N = 59 N = 22 N = 37

Clinical response at first evaluation

 Complete 9 −15.3 6 −27.3 3 −8.1 0.03

 Near complete 16 −27.1 8 −36.4 8 −21.6

 No 34 −57.6 8 −36.4 26 −70.3

Complete response at the final evaluation

 Yes 21 −35.6 11 −50 10 −27 0.096

 No 38 −64.4 11 −50 27 −73

Patients, n (%)

All patients TNT Standard therapy P value
N = 105 N = 40 N = 65

Watch & Wait 22 −21 12 −30 10 −15.3 0.088

N = 14 N = 9 N = 5

Regrowth 3 −21.4 2 −22.2 1 −20 1
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Discussion
The observed homogeneity among the study groups, 
characterized by gender, age, tumour location, stage, and 
histopathological features of the operative specimen, 
establishes a solid foundation for a valid comparison. 
This consistency ensures that any differences in out-
comes can be reasonably attributed to the distinct treat-
ment approaches rather than confounding variables.

In similarity with other studies, ours demonstrated 
that the introduction of the new treatment scheme has 
yielded noteworthy advantages. As shown in the lit-
erature [6, 9], our data showed that the TNT protocol 
has resulted in a higher incidence of complete clinical 
responses at first evaluation with a statistically significant 
value (p = 0.030) but not at final evaluation (p= 0.096). 

This enables the inclusion of a greater number of patients 
in the Watch & Wait (W&W) protocol (12/40; 30,0% vs 
10/65; 15,4%). This shift to a more conservative approach 
through W&W not only helps patients avoid major 
surgery-related morbidity and mortality but also yields 
substantial cost savings [14, 15]. By reducing hospitali-
zation stays, and lowering rehabilitation and outpatient 
visit requirements, the healthcare system stands to ben-
efit financially [14–17]. Regarding surgical outcomes, 
consistent with expectations from the current body of 
literature [6, 8], no significant differences were observed 
between the two groups in terms of complications or 
achieving R0 resections.

Upon careful examination of our data regarding 
treatment completion, a significant disparity emerged 

Table 4 Pathological Response

Patients, n (%)

All patients TNT Standard therapy P value

N = 81 N = 29 N = 52

Pathological complete response

 Yes 14 (17.3) 5 (17.2) 9 (17.3) 0.835

 No 67 (82.7) 24 (82.8) 43 (82.7)

Lymphovascular invasion

 Yes 14 (17.5) 6 (21.4) 8 (15.4) 0.545

 No 66 (82.5) 22 (78.6) 44 (84.6)

 Missing 1 1 0

Extramural venous invasion

 Yes 15 (18.8) 4 (14.3) 11 (21.2) 0.557

 No 65 (81.3) 24 (85.7) 41 (78.8)

 Missing 1 1 0

Tumor budding

 No 36 (48.6) 7 (29.2) 29 (58.0) 0.053

 Low 26 (35.1) 13 54.2) 13 (26.0)

 Intermediate 1 (1.4) 0 (0.0) 1 (2.0)

 High 11 (14.9) 4 (16.7) 7 (14.0)

 Missing 7 5 2

Lymph nodes

 ≥ 12 16 (21.3) 5 (20.0) 11 (22.0) 1.000

 < 12 59 (78.7) 20 (80.0) 39 (78.0)

 Missing 6 4 2

Table 5 Relapse

Relapse Patients, n (%)

All patients TNT Standard therapy P value

N = 98 N = 36 N = 62

Distant 10 (10.2) 2 (6.9) 8 (12.9) 0.317

Local 2 (2.0) 0 (0.0) 2 (3.2) 0.530
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Fig. 2 Estimated survival curve with  Kaplan–Meier. There’s no difference regarding disease-free and estimated survival between both groups. TNT: 
Total Neoadjuvant Treatment

Fig. 3 Disease-free curve with Kaplan–Meier. There’s no difference regarding disease-free and estimated survival between both groups. TNT: Total 
Neoadjuvant Treatment

Table 6 Toxicity

CTCAE Common Terminology Criteria for Adverse Events, TNT Total Neoadjuvant Therapy

Chemotherapy 
toxicity

Patients, n (%)

All patients TNT Standard therapy P value

N = 86 N = 40 N = 46

CTCAE ≥ 2 26 (30.2) 5 (12.5) 21 (45.7)  < 0.001
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between the two groups, with the TNT cohort exhibit-
ing a markedly higher completion rate (80.0% vs. 52.2%; 
p< 0.001), aligning with findings in the existing literature 
[18]. In the traditional protocol group, several factors 
may contribute to the lower completion rates compared 
to TNT. Firstly, the specific timing of chemotherapy 
administration in the non-TNT group, within 12  weeks 
following surgery, could pose a hindrance. Postopera-
tive complications might render some patients unfit for 
chemotherapy, as observed in our cohort. Additionally, 
factors such as frailty secondary to surgery, extensively 
investigated in numerous studies [19, 20], manifested as 
postoperative weight loss stemming from surgical stress, 
diminished appetite, or complications; lower levels of 
hemoglobin, leading to fatigue and reduced overall well-
being, could further impede the ability to adhere to the 
complete course of adjuvant therapy.

Upon examining adverse events, a notable discrepancy 
was observed, with a higher occurrence of at least mod-
erate adverse events in the non-TNT group compared to 
the TNT treatment group (45.7% vs. 12.5%; p< 0.001). The 
literature exhibits conflicting findings on this matter, with 
some studies corroborating our results [5, 18, 21], while 
others present contradictory outcomes [2, 6]. However, 
the elevated rate of adverse events attributed to chemo-
therapy in the non-TNT group may be rationalized using 
the same explanations noted for the completion rate.

The lack of distinctions between both groups in terms 
of Kaplan–Meier survival and disease-free curves, as 
shown in the Fig.  1 and 2, can be attributed to a short 
follow-up period, but it seems to show that the new TNT 
strategy is at least as safe and efficacious as the traditional 
approach. Although no statistically significant differences 
were observed between the groups, a noteworthy finding 
emerged: the incidence of local recurrence was notably 
higher in the TNT group, accounting for approximately 
75% of cases, echoing findings from the 5 years follow-up 
RAPIDO trial [10]. This observation suggests the pres-
ence of viable subclinical tumor cells with proliferative 
potential. Conversely, concerning distant recurrence, the 
majority (90%) occurred in the non-TNT group, poten-
tially attributed to incomplete chemotherapy regimens.

Limitations
This study is retrospective and conducted at a sin-
gle center, which inherently carries limitations that 
may restrict the generalizability of the findings. The 
relatively short follow-up duration in the TNT group 
(8.9 months) compared to the timeframes for local and 
distant relapse (9.73 months and 8.28 months, respec-
tively) could potentially impact the assessment of 
disease-free survival in the TNT group relative to the 
non-TNT group.

It is also noteworthy to mention that in control group 
SCRT was only performed in 1 patient in the non-TNT 
group, which could have positively influenced the per-
centage of complete responses in this group, being a pos-
sible bias. However, we believe that this did not negatively 
impact the adverse events observed in this group, as the 
adverse events considered in this analysis were primarily 
due to CT and were thus systemic rather than local.

Conclusions
In summary, our study contributes to the existing litera-
ture endorsing the TNT paradigm for locally advanced 
rectal cancer. By prioritizing similar complete response 
rates alongside mitigated adverse events, our find-
ings underscore the therapeutic promise of TNT. These 
results emphasize the imperative for continued investi-
gation and incorporation of TNT protocols into clinical 
standards, with the aim of refining therapeutic outcomes 
for patients with locally advanced rectal cancer.
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