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ABSTRACT

Background: Rectal cancer is a common malignancy worldwide. Management of rectal
cancer is multimodal. Preoperative chemoradiotherapy, particularly for low rectal cancer,
plays an important role in downstaging and facilitating surgery. Objective: This study aimed
to evaluate the outcomes of preoperative chemoradiotherapy in patients with low rectal
cancer at Hanoi Medical University Hospital.

Materials and Methods: A retrospective study of 56 patients with low rectal cancer who
received preoperative chemoradiotherapy at Hanoi Medical University Hospital from January
2021 to June 2023.

Results: The mean age was 57.62+10.02 years, with a male-to-female ratio of 1.67:1.
Rullier type | low rectal cancer had the highest proportion, at 69.4%. Before radiotherapy,
tumors were predominantly stage Il and Il in 14.3% and 83.9% of cases, respectively; after
radiotherapy, there was a marked shift to stages | and Il with rates of 26.8% and 25.0%,
respectively. T-stage downstaging occurred in 53.6% and nodal (N) downstaging in 58.9%.
The mean tumor size decreased from 37.0+17.36 mm before radiotherapy to 25.3+14.08
mm after radiotherapy (the tumor size reduction rate was 89.3%). Regarding pathological
response, 19.6% of patients achieved pCR (TRG=4) and 32.1% had a good response (TRG
3-4). On imaging, 35.7% (mrTRG 1-2) showed substantial tumor regression.

Conclusions: Preoperative chemoradiotherapy is an effective treatment and provides safe
surgical outcomes for patients with locally advanced rectal cancer.

Keywords: rectal cancer, low, preoperative chemoradiotherapy, total neoadjuvant therapy

INTRODUCTION

Rectal cancer is among the most common gastro-intestinal malignancies and
has shown a marked increase in recent years (1). At diagnosis, many patients
present with locally advanced disease, with tumors invading the rectal wall
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or adjacent structures, limiting the possibility of
curative resection and sphincter preservation (2).
Optimizing treatment strategies - particularly low
rectal cancer - to increase response rates, improve
local control, and enhance survival outcomes is a key
objective of contemporary multimodal therapy (3).
Currently, neoadjuvant chemoradiotherapy has
become the standard of care for locally advanced
rectal cancer. The classical regimen is concurrent
chemoradiotherapy (CCRT) with 5-fluorouracil
(5-FU) orcapecitabine, which enables tumor down-
sizing, improves the likelihood of sphincter preserva-
tion, and reduces the rate of local recurrence (4). In
recent years, multiple studies have demonstrated
the advantages of the total neoadjuvant therapy
(TNT) strategy - in which patients receive systemic
chemotherapy before or after the radiotherapy
phase, followed by surgery. Trials such as RAPIDO
and PRODIGE-23 have shown that TNT significantly
increases the rate of pathologic complete response
(pCR), provides better control of micrometastatic
disease, and tends to improve long-term survival
(5,6). At Hanoi Medical University Hospital, during
the early phase of managing locally advanced rectal
cancer, most patients were treated with concurrent
chemoradiotherapy. However, there is now a clear
shift toward wider adoption of total neoadjuvant
therapy (TNT). Accordingly, reassessing the real-
world effectiveness of these two strategies in the
Vietnamese setting is warranted to provide
evidence for choosing the optimal treatment
approach in routine clinical practice.

MATERIALS AND METHODS

Study Population

Patients with a confirmed diagnosis of low rectal
cancer (JSCCR classification) who received preoperative
(neoadjuvant) chemoradiotherapy followed by
sphincter-preserving laparoscopic surgery at Hanoi
Medical University Hospital between January 2021 and
June 2023.

Inclusion criteria

e Confirmed low rectal cancer (JSCCR classification).

¢ Received neoadjuvant chemoradiotherapy prior
to sphincter-preserving laparoscopic surgery.

e Medical records contained all variables required
for the study.
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Exclusion criteria

¢ Not operated on after neoadjuvant chemoradio-
therapy.

¢ Underwent non-sphincter-preserving surgery
after neoadjuvant chemoradiotherapy.

¢ Incomplete medical records lacking required
study information.

e The patient discontinued chemoradiotherapy
due to toxicity.

¢ Rectal cancer with acute complications.

Study Design

Retrospective descriptive study.

Data Collection and Statistical Analysis

Data were entered, cleaned, and analyzed using
SPSS version 20.0. Statistical methods included:

e Comparison of means: Student’s t-test (two-
sided; p < 0.05).

e Comparison of proportions: chi-square test (p <
0.05); Fisher’s exact test when expected counts
were < 5.

e Quantitative variables: reported as mean %
standard deviation (SD).

e Qualitative variables: reported as counts and
percentages.

o Statistical significance was set at a = 0.05.

Ethical Considerations

This retrospective descriptive study used fully
anonymized data extracted from electronic medical
records, with no collection of identifiable personal
information and no intervention in patient care. In
accordance with the policies of Hanoi Medical
University Hospital, institutional ethics committee/IRB
review was not required and informed consent was
waived. All procedures complied with institutional
data-protection regulations and the ethical principles
of the 1964 Declaration of Helsinki and its later
amendments.

RESULTS

Characteristics of the Study Population
(table 1)

Outcomes of Preoperative
Chemoradiotherapy (table 2)
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Table 1 - Characteristics of the study population

Table 2 - Outcomes of preoperative chemoradiotherapy

Characteristics Results Mean tumor size post-RT 25.30 + 14.08 mm
Mean age 57.62 £ 10.02 Tumor - anal verge distance post-RT 58.48 + 33.53 mm
!\(I_qg_n BMI 21.41 +2.90 kg/m? Post-RT clinical stage
Comorbidities Stage | 15 (26.8%)
Cardiovascular 13 (23.21%) Stage Il 14 (25.0%)
Endocrine 7 (12.5%) ... Stage Il 27 (48.2%)
_____ Respiratory 4 (7.14%) T-stage downstaging rate 30 (53.6%)
Pre-treatment diverting stoma 5 (8.92%) N-stage downstaging rate 33 (58.9%)
Rullier classification MRI tumor regression grade (mrTRG) TNT  GCRT  Total
Type 1 39 (69.4%) 1 4 0 4 (7.1%)
Type 2 4 (7.1%) 2 13 3 16 (28.6%)
Type 3 5 (8.9%) 3 23 7 30 (53.6%)
_____ Type 4 8 (14.3%) 4 6 0  6(10.7%)
Neoadjuvant regimen Pathologic tumor regression grade TNT  CCRT  Total
Total neoadjuvant therapy 46 (82.14%) (TRG, Dworak 1997)
Concurrent chemoradiotherapy 10 (17.86%) 0 2 0 2 (3.6%)
Pre-RT mean tumor size 37.00 +17.36 mm 1 16 4 20 (35.7%)
_Tumor-anal verge distance, pre-RT 56.55+ 32.04 mm 2 13 3 16 (28.6%)
Clinical stage before radiotherapy 3 5 2 7 (12.5%)
Stage | 1(1.8%) 4 10 1 11(19.64%)
Stage Il 8 (14.3%)
Stage 1l 47 (83.9%)

Summary: The mean age was 57.62 years and the mean BMI was 21.41 kg/m2 69.4%
of tumors were Rullier type I. 82.14% received TNT-based neoadjuvant chemoradio-
therapy; and stage Ill predominated (83.9%).

DISCUSSION

Characteristics of the study population

The mean age of patients in this study was 57.62 +
10.02 years, consistent with the general pattern that
rectal cancer is most commonly seen in individuals
aged 50-70 years. According to GLOBOCAN 2022, the
incidence of colorectal cancer increases with age,
peaking in those older than 60 years (1). Another
European study by Vuik et al. likewise confirmed the
rising incidence in older patients; however, it also
documented a substantial increase among individuals
under 50 over the past 25 years, particularly in high-
income countries (7).

The mean BMI of the cohort was 21.41 + 2.90
kg/m?; 85.18% had normal or good nutritional status,
while only 14.82% were underweight (BMI<18.5
kg/m?). These findings indicate a relatively stable pre-
treatment nutritional state, which can enhance
tolerance to multimodal therapy. In 2021, a study from
Taiwan reported that colorectal cancer patients with
low BMI (< 18.5 kg/m?) had higher mortality than those
with normal BMI, underscoring the prognostic impor-
tance of nutritional status (8).

Regarding medical history, the prevalences of
cardiovascular, endocrine, and respiratory comorbidities
were 23.2%, 12.5%, and 7.1%, respectively. Such
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coexisting conditions may impair tolerance to chemo-
radiotherapy, increase the risk of complications, and
diminish treatment efficacy. Michalopoupou (2021), in a
study of 1,076 patients with colorectal cancer, reported
that the presence of non-cancer comorbidities at diagno-
sis significantly reduced 10-year survival, particularly
among those with two or more comorbidities (9).
Similarly, Hang Qiu et al. (2023) reported that 75.5% of
colorectal cancer patients in China had at least one
comorbidity - most commonly hypertension, chronic
obstructive pulmonary disease, and chronic liver disease
- which influenced treatment strategies and survival
outcomes (10).

Additionally, in this study, 8.92% of patients
underwent creation of a diverting stoma prior to treat-
ment. In locally advanced rectal cancer, pre-treatment
diversion before neoadjuvant chemoradiotherapy is
typically indicated for impending obstruction or other
acute complications. Several studies have suggested
that a diverting stoma can improve the patient’s
general condition and facilitate delivery of chemoradio-
therapy. However, diversion has potential downsides:
Sandén G. (2023), in a cohort of 105 patients, found
that pre-treatment diversion prolonged the waiting
time to initiate therapy (median 51 vs 36 days in those
without diversion) and was associated with a higher
complication rate (75% vs 29.6%) (11). On the
other hand, a diverting stoma has proven effective in
preventing one of the most serious complications after
rectal surgery - anastomotic leak. In the analysis by
Myrseth et al. (2022) of 1,018 patients, the reoperation
rate due to anastomotic leak decreased from 7.8% to
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2.3% in the diverted group compared with the non-
diverted group (p < 0.001). There were no differences
in overall reoperation rate or overall complications
between groups. Multivariable regression showed
that the absence of diversion increased the risk of
anastomotic leak (adjusted OR 3.77, 95% Cl 1.97-7.24)
(12). Therefore, the decision to create a diverting
stoma prior to neoadjuvant chemoradiotherapy should
be carefully individualized to each patient’s clinical sta-
tus, with the aim of optimizing treatment delivery and
minimizing complications

Outcomes of Preoperative
Chemoradiotherapy

In this study, most patients were treated with a
total neoadjuvant therapy (TNT) regimen (82.14%),
while the remaining 17.86% received conventional
concurrent chemoradiotherapy. This trend is consis-
tent with current recommendations from multiple
oncology societies, particularly following large-scale
clinical trials such as RAPIDO and PRODIGE-23, which
have shown that TNT significantly increases the patho-
logic complete response (pCR) rate, improves local
control, and reduces the risk of distant metastasis (5,6).

Following completion of neoadjuvant chemoradio-
therapy, the mean tumor size decreased from 37.00 +
17.36 mm to 25.30+14.08 mm, a statistically significant
difference (p < 0.05). Radiologic tumor shrinkage was
observed in 89.3% of patients. With respect to staging,
53.6% experienced T-stage downstaging and 58.9%
had N-stage downstaging, indicating a substantial
clinical and imaging response. These findings are highly
encouraging, reinforcing the effectiveness of neo-
adjuvant therapy in reducing tumor burden, improving
the likelihood of curative resection, and contributing to
local control and control of micrometastatic disease.
Notably, recent trials such as RAPIDO and PRODIGE-23

have shown that total neoadjuvant therapy (TNT) not
only improves downstaging but also increases the
pathologic complete response (pCR) rate, with
reported pCR rates of 25-30% (5,6).

In this study, the mean distance from the inferior
tumor edge to the anal verge was 56.55+32.04 mm
before treatment, increasing slightly to 58.48+33.53
mm after treatment. Although this change was not
statistically significant (p>0.05), a shift in tumor
position relative to the anal sphincter complex may
facilitate sphincter-preserving procedures instead of
abdominoperineal resection (APR). The tumor-anal
verge distance is a key factor in surgical decision-
making. Historically, low rectal tumors located <5 cm
from the anal verge were commonly treated with APR.
However, recent studies indicate that, with precise
assessment of invasion and distance, sphincter
preservation can be performed safely. Specifically,
Rullier et al. showed that for tumors 1.5-4.5 cm from
the anal verge without external sphincter invasion,
curative sphincter-preserving surgery using inter-
sphincteric resection (ISR) combined with total
mesorectal excision (TME) is feasible, achieving high
local control (local recurrence ~2%) and a 5-year survival
of 81%, comparable to classic APR. This evidence
supports that, when carefully evaluated, tumor-anal
verge distance is no longer an absolute constraint to
sphincter preservation (13). Therefore, precise assess-
ment of the tumor -anal verge distance, combined with
imaging modalities such as MRI and endorectal ultra-
sonography, is essential to determine the feasibility of
sphincter preservation - particularly in light of
the persistent limitations of imaging in accurately
evaluating sphincter invasion.

Assessment of post-chemoradiotherapy response
by MRI using the mrTRG system and histopathologic
response using the TRG system are two key tools
for prognostication and treatment planning in rectal

Figure 1 - MRI images of a mid-rectal tumor hefore
and after treatment in a 53-year-old male patient on
high-resolution T2-weighted sequences.

(a) The mid-rectal tumor shows high signal
intensity on T2W images (red arrow).

(b) Post-treatment images demonstrate mixed
signal intensity: fibrosis predominates, showing
markedly low T2 signal (blue arrow), while a
residual tumor component with intermediate
T2 signal remains (red arrow); corresponding to
mrTRG 3.
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Figure 2 - Histopathological images before and (3] ot :@ R " [b]
after neoadjuvant chemoradiotherapy in a patient e 3 " ik :
with mid-rectal adenocarcinoma. (a) Preoperative '.-'1 WA TONRE .
biopsy showed moderately differentiated o ;“-'53 I
adenocarcinoma. Tumor cells have large nuclei, W o A
. -7 A - N I
basophilic cytoplasm, narrow cytoplasm, i :1' e / YR
and are arranged in a tubular glandular invading ¥y ¥ ;'.f._'f'_.w.“% . N ot =
the stroma (Hematoxylin & Eosin, 40x). 32 4 T ‘f':_\ ] '_"51';‘ ol BN,
(b) On the surgical specimen after NCRT, bedl< I L ’F e i ;
adenocarcinoma with stromal inflammatory response, 4 PT? % U-“E\"r"" (D
granulomatous inflammatory reaction including % Xy :_-‘ i :
multinucleated giant cells, calcificaiton F91 Wt iy o ,)" {f
(Hematoxylin & Eosin, 200x). gy { L _:.‘

cancer. In this study, the rate of good-to-excellent
MRI response (mrTRG 1-2) was 35.7%, whereas the
proportion with complete or near-complete pathologic
response (TRG 3-4 per Dworak) was 32.14%. The
association between MRI response and histopathology
was statistically significant (p=0.014), indicating
meaningful correlation, though not perfect concor-
dance. This discordance has been noted in prior studies
and may be attributable to fibrosis, inflammation, or
post-radiation signal changes that confound MRI-based
grading. Sclafani et al. (2017) reported that the sensitivity
of MRI for detecting pathologic complete response (pCR)
is approximately 74.4%, largely due to such post-
treatment changes (14). Thus, although MRI is a useful
tool for predicting treatment response, MRI-based
assessment should be regarded only as an initial
guide. Final clinical decisions should integrate clinical
evaluation, rectal endoscopy, and biopsy-especially
when considering organ-preserving strategies such as a
watch-and-wait (W&W) approach.

In our study, the rate of pathologic complete
response (pCR; TRG 4 per the Dworak system) after
TNT was 21.7% (10/46), higher than 10.0% (1/10) in the
CCRT group. Similarly, the proportion achieving mrTRG
1-2 on MRI was 37.0% (17/46) with TNT versus 30.0%
(3/10) with CCRT. These findings suggest that TNT
confers an advantage in enhancing tumor regression
compared with conventional CCRT. Our results are
consistent with prior large trials: the RAPIDO trial
reported a pCR rate of 28.4% with TNT versus 14.3%
with standard CRT, and the PRODIGE-23 trial reported
27.5% with TNT versus 11.7% with CRT (5, 6). However,
the pCR (TRG 4) rate in our study was only 19.6%, lower
than the pooled average of 22.4% reported in
the meta-analysis by Petrelli et al (2020)(15). This
discrepancy may be attributable to several factors,
including:

e Suboptimal interval from neoadjuvant chemo-

radiotherapy to surgery: in our cohort the wait
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was typically 6-8 weeks, whereas many studies
recommend > 10-12 weeks to increase the pCR
rate.

Differences in histopathologic processing and
TRG assessment criteria: inter-center hetero-
geneity can influence grading outcomes.

Tumor biological characteristics in Vietnamese
patients: potential biological differences com-
pared with Western populations that may affect
treatment response.

In summary, our findings show a generally favorable
response in the TNT cohort, although the complete
response rate remains lower than in other studies. The
divergence between mrTRG and pathologic TRG
underscores the complementary roles of imaging and
histopathology in evaluating neoadjuvant treatment
response.

CONCLUSIONS

Neoadjuvant chemoradiotherapy - particularly
total neoadjuvant therapy (TNT) - demonstrates
superior effectiveness in shrinking tumors, achieving
downstaging, and increasing the likelihood of
sphincter preservation without compromising
curative oncologic efficacy in patients with locally
advanced rectal cancer. As oncologic care continues
to shift toward multimodal, function-preserving
strategies, the structured and appropriate adoption
of TNT can vyield further benefits for patients, both in
survival outcomes and in post-treatment quality of
life.
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