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Abstract: Locally advanced rectal cancer (LARC) is a common malignancy that is often managed with neoadjuvant radiotherapy to
downstage the tumor and increase the rate of complete response. Recent evidence suggests that total neoadjuvant therapy (TNT) may
further improve complete response rates and overall survival compared to conventional treatment methods. This case report describes
a 61-year-old male patient with LARC who achieved a clinical complete response following TNT. The treatment regimen followed the
CinClare study protocol, which included radiotherapy targeting both the rectum and regional lymph nodes, in combination with
chemotherapy consisting of irinotecan and capecitabine. After concurrent chemoradiotherapy, the patient underwent six additional
cycles of consolidation chemotherapy, leading to a near-complete clinical response. This case demonstrates the potential effectiveness
of a high-intensity, dose-dense regimen involving synchronous radiotherapy followed by a six-cycle consolidation chemotherapy
course aimed at optimizing organ preservation. This approach highlights a novel model for enhancing organ preservation in patients
with low-grade LARC.
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Background

Colorectal cancer (CRC) is the third most common malignancy globally and the second leading cause of cancer-related
mortality.! Rectal cancer accounts for about one-third of all colorectal cancers. It is estimated that there will be more than
46,000 new cases of rectal cancer in the United States in 2024.> Locally advanced rectal cancer (LARC) is typically
defined as stage II/III rectal cancer, characterized by T3/T4 tumors or any lymph node involvement (N+) in TNM
staging, without distant metastasis. The use of diffusion-weighted magnetic resonance imaging (DW-MRI) in the
evaluation of patients with LARC has gradually increased in recent years due to its ability to reflect the response of
rectal cancer to chemoradiotherapy.®> > The pathological complete response (pCR) rate for LARC patients treated with the
conventional approach, including preoperative chemoradiotherapy followed by surgery, is approximately 13%.° For
patients with low rectal cancer where sphincter preservation is challenging, the “Watch & Wait” (W&W) strategy may be
adopted if a complete clinical response (cCR) is achieved after chemoradiotherapy, relegating radical surgery to a salvage
treatment, thereby enhancing the rate of anal preservation. Recent large clinical trials have explored total neoadjuvant
therapy (TNT), which involves shifting radiotherapy and systemic chemotherapy to the preoperative period to improve
treatment efficacy.” The CinClare study suggests that adding irinotecan to the standard regimen of capecitabine combined
with long-course radiotherapy may further enhance outcomes for these patients. Here, we present a case of a male patient
with LARC, who faced challenges in surgical anal preservation but achieved a near cCR and avoided surgery following
a TNT regimen based on the CinClare study protocol. This case underscores the significant clinical impact of this
treatment modality for patients with LARC.
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Case Presentation

We report the case of a 61-year-old male diagnosed with grade I1IB adenocarcinoma of the rectum, initially considered
unresectable The patient presented with altered bowel habits, tenesmus, and episodes of melena alternating with rectal
bleeding. There were no associated symptoms such as abdominal pain, distension, fever, or vomiting. His medical history was
significant for hypertension, managed for the past four years with nifedipine and valsartan. Additionally, he had a 40-year
smoking history, averaging 20 cigarettes per day. On physical examination, the patient appeared in good general condition,
with no palpable enlargement of superficial lymph nodes. And there was no family history of malignancy.

Electronic colonoscopy revealed a circumferential ulcerated neoplasm near the rectum, and a biopsy confirmed the
diagnosis of rectal adenocarcinoma (Figure 1A—C). Immunohistochemical analysis at a local hospital showed no
evidence of microsatellite instability. Digital rectal examination (DRE) identified a hard, hemorrhagic palpable mass
located approximately 3.5 cm from the anal verge. Serum tumor marker analysis revealed a significantly elevated
carcinoembryonic antigen (CEA) level of 8.510 ng/mL, while other tumor markers remained within normal ranges. High-
resolution magnetic resonance imaging (MRI) of the rectum indicated that the lower margin of the tumor was
approximately 37 mm from the anal verge, with the upper and lower tumor margins extending to about 52 mm. More
than four abnormal lymph nodes with altered signals were detected in the mesorectal area, the largest having a short
diameter of about 8 mm (Figure 1D-F). Both the circumferential resection margin (CRM) and extramural vascular
invasion (EMVI) assessments were negative.

Based on these findings, the patient was diagnosed with rectal adenocarcinoma (T3N2MO, stage I1IB) and grade
3 hypertension (high risk). According to the 2017 European Society for Medical Oncology (ESMO) rectal cancer risk
stratification, the patient was considered high risk. Given the proximity of the lesion to the anus, surgical preservation of the
anus posed a significant challenge, although the patient expressed a strong preference for anus preservation. After
a multidisciplinary team (MDT) discussion, neoadjuvant chemoradiotherapy was recommended to achieve tumor regression
and enable organ preservation. The patient was treated with the chemoradiotherapy regimen used in the CinClare trial to
increase the likelihood of tumor regression and achieving a clinical complete response (cCR). The treatment involved
intensity-modulated radiotherapy (IMRT) using 6-MV X-rays at a dose of 5000 cGy over 25 fractions, combined with

Figure | Electron colorectoscopic and Rectal high-resolution MRI presentation before treatment (A—C) Irregular mass grown in the lumen of the rectum with ulcerated
surface adjacent to the anal verge. (D-F) Pre-treatment rectal MRI evaluation: low, about 37 mm from the anal verge, T3cA2N2Mx, CRM (-), EMVI (-).
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chemotherapy consisting of irinotecan (80 mg/m? weekly) and capecitabine (625 mg/m? on days 1-5) during the treatment
period.

The target area for radiotherapy included the internal iliac lymph node drainage area, occlusive lymph node drainage area,
presacral area, and rectal mesenteric lymphatic drainage area, while sparing critical organs such as the bladder, small intestine,
and femoral heads (Figure 2A-D). Three irradiation fields with optimal angles were employed, and the gross tumor volume
(GTV), clinical target volume (CTV), planning target volume (PTV), and organs at risk were accurately delineated. Dose-
volume histogram (DVH) analysis showed that the 5000 cGy dose line encompassed 95.5% of the PTV area. The isodose
curve demonstrated that the 95% isodose lines received a higher dose than the prescribed dose. On horizontal, sagittal, and
coronal images, critical organs were not encompassed by the 5000 cGy isodose curve, and their irradiation doses remained
within tolerable limits. The tumor was also not susceptible to recur in the area out of the 5000 cGy isodose curve. The dose
distribution was uniform, with no evidence of hot or cold spots (Figure 3A—E). Following completion of chemoradiotherapy,
rectal MRI scans indicated significant reduction of the lesion (Figure 4D-F). Subsequently, the patient received three cycles of
chemotherapy with the XELIRI regimen (irinotecan 200 mg/m?, capecitabine 1000 mg/m? on days 1-14, every 3 weeks).
Electronic colonoscopy revealed a circumferential ulcerative lesion occupying approximately 2/5 of the intestinal lumen,
located 4—7 cm from the anal verge (Figure 4A—C). Biopsy pathology indicated moderately active colitis with ulcer formation.
The Department of Gastrointestinal Surgery determined that anal preservation remained technically challenging and recom-
mended an additional 2-3 cycles of consolidation chemotherapy.

After the 4th to 6th cycles of chemotherapy, MRI scans showed no significant thickening or abnormal signal in the
rectal wall (Figure 5SD—F), and electronic colonoscopy revealed that the ulceration was replaced by inflammatory
granulation tissue, with no residual tumor lesions (Figure SA—C). Multidisciplinary team (MDT) consultation classified
the treatment response as a near clinical complete response (near-cCR) according to the RECIST 1.1 criteria. A “Watch

and Wait” (W&W) strategy was suggested to optimize the chances of organ preservation. To date, after six months of

Figure 2 Schematic of Target Delineation (A=D) Gross Tumor Volume Schematic Red outlining: Gross Tumor Volume Yellow outlining: Organ at risk.
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Figure 3 Schematic of Radiotherapy Planning: (A-D) Isodose curve schematic. (E) Dose-volume histogram (DVH) schematic.

follow-up, the patient remains free of disease recurrence, and all serum tumor markers were within normal ranges as of
June 2024. No evidence of recurrence or metastasis has been detected during the follow-up period, and the rectal lesion
remains in near-cCR.

Discussion and Conclusions

Colorectal cancer (CRC) is the third most commonly diagnosed malignancy worldwide, with adenocarcinoma arising
from the mucosa and its glandular structures as the predominant histologic subtype. The adenoma-carcinoma sequence,
involving mutations in APC, activating mutations in KRAS, and inactivating mutations in p53, accounts for over 70% of
CRC cases.”

The treatment of rectal cancer is primarily guided by clinical staging and involves a multidisciplinary and compre-
hensive approach. For stage I rectal cancer, satisfactory long-term survival rates can be achieved with surgery alone,
without the need for additional treatment. If the stage I tumor is located near the anal verge, local tumor excision or
combined postoperative radiotherapy can yield comparable outcomes to radical surgery while preserving anal function.’
For operable stage II-III rectal cancer (T3-4/N+), several randomized studies have demonstrated that preoperative

radiotherapy, adjuvant chemoradiotherapy, or postoperative chemoradiotherapy reduce locoregional recurrence rates

124 Cancer Management and Research 2025:17



o obvio



@ Liu et al

and significantly improve long-term survival compared to surgery alone. Evidence from multiple randomized trials,
including the CAO/ARO-094 trial, indicates that preoperative concurrent chemoradiotherapy improves local control and
reduces toxicity compared to postoperative treatment. The results showed a significant reduction in local recurrence rates
with preoperative chemoradiotherapy (6% vs 13%, p = 0.006), although there was no significant difference in overall
survival (76% vs 74%) and disease-free survival (68% vs 65%). The rates of anal preservation were 39% and 19% in the
two groups, respectively (p = 0.004), and both acute and long-term toxic side effects were significantly lower in the
preoperative chemoradiotherapy group. Thus, preoperative concurrent chemoradiotherapy improves local control,
reduces toxic side effects, and allows for higher rates of anal sphincter preservation.

With advancements in clinical outcomes, the “Watch & Wait” (W&W) strategy has gained international attention for
improving quality of life. For patients with low rectal cancer in whom anal sphincter preservation is challenging, those who
achieve a complete clinical response (cCR) after chemoradiotherapy can follow the W&W strategy, with radical surgery
relegated to salvage treatment, thereby increasing the anal preservation rate. In 2004, Habr-Gama et al first reported that 71 of
265 patients (26.8%) with rectal cancer who received preoperative chemoradiotherapy achieved cCR and found that those
without local tumor residue achieved long-term survival under the W&W strategy.'® Although numerous clinical studies and
meta-analyses on the W&W strategy have been reported, most are retrospective, and results vary due to geographic differences
and small sample sizes. In February 2014, to address these inconsistencies and provide more robust evidence for clinical
practice, senior clinical experts from multiple countries established the International Watchful Waiting Database (IWWD,
http://www.iwwd.org)."" In July 2018, long-term survival data from 880 cCR patients in the IWWD were published, showing

a 2-year local recurrence rate of 25.2%, a 3-year distant metastasis rate of 8.1%, and a 5-year overall survival rate of 84.7%.
Tumor recurrence primarily occurred within the first 2 years after treatment, predominantly as intestinal wall recurrence, and
was mostly salvageable.'? An update in 2021 showed that the risk of local recurrence in patients maintaining cCR for 3 years
was 5% or less, and the risk of systemic recurrence was less than 2% thereafter.'* These findings suggest that as the duration of
W&W increases, the probability of local recurrence decreases, with patients eventually reaching a “cured” state, supporting
the safety and feasibility of the W&W strategy.

The pathological complete response (pCR) rate after traditional 5-FU-based concurrent chemoradiotherapy is only
10-15%."* Improving tumor regression, complete remission rates, and long-term survival remains a clinical challenge.
Several clinical studies aimed at optimizing treatment modalities, including intensified chemotherapy during concurrent
chemoradiotherapy, total neoadjuvant therapy (TNT), and radiotherapy combined with immunotherapy, are currently
being conducted.

The question arises whether adding drugs to 5-FU can lead to further tumor regression. Five Phase III clinical studies
comparing oxaliplatin plus fluorouracil found that adding oxaliplatin to preoperative chemoradiotherapy did not
significantly improve short-term efficacy but increased toxicity.'>'® Over long-term follow-up, there was a mild exten-
sion in local control and disease-free survival (DFS), but no improvement in overall survival (OS). This modest benefit is
attributed to the neoadjuvant or adjuvant phase, which remains unclear. Therefore, current treatment recommendations do
not advocate the use of oxaliplatin in neoadjuvant chemoradiotherapy for rectal cancer. After administration, irinotecan is
converted into its active metabolite SN-38, which exerts antitumor effects and is then glucuronidated to inactive SN-38G
by UGTIAI for excretion.'” Mutations in the UGTI1Al gene affect enzyme activity, increasing toxicities such as
neutropenia and diarrhea caused by SN-38.

The phase III CinClare trial demonstrated that conventional radiotherapy combined with different doses of irinotecan
guided by UGT1A1 genotype (CaplriRT) doubled the pCR rate in patients with locally advanced rectal cancer (LARC)
(17% to 33%). Notably, patients with the UGT1A1 *1/*28 genotype received reduced irinotecan doses. However, the
addition of irinotecan also resulted in a significant increase in grade 3—4 toxicities (38%), particularly leukopenia,
neutropenia, and diarrhea.'®'” This trial suggests that adding irinotecan during radiotherapy increases the likelihood of
a complete response but also raises the risk of toxic reactions. With UGT1A1 genotype guidance, toxicities can be
managed by adjusting irinotecan dosage. The 2021 Chinese Society of Clinical Oncology (CSCO) guidelines have
recommended this regimen for patients with lower rectal cancer requiring anal preservation.

Recent large trials have investigated TNT, which improves overall survival by moving radiation and systemic
chemotherapy to the preoperative period to eliminate micrometastatic lesions early. The RAPIDO trial randomized
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patients with high-risk rectal cancer to standard treatment or an experimental arm. The standard treatment group received
preoperative concurrent chemoradiotherapy (capecitabine 825 mg/m? bid, 45-50 Gy/25f), while the experimental group
followed a neoadjuvant approach with short-course radiotherapy (5 Gy x 5) plus 6 cycles of neoadjuvant chemotherapy
(CAPOX). The study, which included 450 patients in the standard arm and 462 in the experimental arm with a median
follow-up of 4.6 years, showed that neoadjuvant chemotherapy had better compliance. Short-course radiotherapy
combined with full-dose neoadjuvant chemotherapy significantly reduced tumor recurrence and increased the pCR
rate. The 3-year cumulative probability of disease-related treatment failure was 23.7% in the experimental arm versus
30.4% in the standard arm, and the pCR rate in the experimental arm was 27.7% compared to 13.8% in the standard
arm.” TNT can be divided into two modalities: consolidation chemotherapy following long-course concurrent chemor-
adiotherapy, or induction chemotherapy followed by long-course concurrent chemoradiotherapy. The OPRA and CAO/
ARO/AIO-12 studies compared these two approaches, showing similar survival rates for both, but with higher pCR and
organ preservation rates in the consolidation chemotherapy group.?®*' Thus, from an organ preservation standpoint,
consolidation TNT is more likely to yield better outcomes than induction TNT. Building on the CinClare study, Professor
Zhu Ji from Zhejiang Cancer Hospital conducted a randomized controlled trial in which patients received either 6 cycles
of XELIRI or 9 cycles of FOLFIRINOX. Interim results showed a cCR rate exceeding 65%.%

To further enhance treatment efficacy, new antitumor approaches such as immunotherapy have been integrated into
neoadjuvant regimens for patients with low-grade rectal cancer. At the 2022 American Society of Clinical Oncology
Annual Meeting, Andrea Cercek et al reported on the use of the PD-1 antibody dostarlimab (administered once every
3 weeks for 6 months) in patients with stage II-III rectal cancer with deficient mismatch repair (AIMMR). Fourteen
patients completed the full 6-month course, with a median follow-up of 12 months. Evaluations using rectal examination,
MRI, PET/CT, and colonoscopic biopsy showed that all patients achieved a cCR and entered the W&W phase, with no
cases of progression or recurrence reported during the 6-25 month follow-up.>® Thus, immunotherapy is an optimal
neoadjuvant strategy for patients with dAMMR or high microsatellite instability (MSI-H). However, approximately 95% of
rectal cancer patients are microsatellite stable or have normal mismatch repair proteins, for whom immunotherapy alone
is ineffective. Studies have shown that radiotherapy can increase tumor cell oxidation levels and pH, regulate cell
adhesion molecule expression, and promote extracellular matrix remodeling, thereby enhancing tumor antigen release
and immune effector cell recruitment. Immune checkpoint inhibitors (ICIs) can further activate local and systemic
immune responses and synergize with chemoradiotherapy for enhanced antitumor effects.”* Several prospective studies
on short-course radiotherapy combined with immunotherapy have been conducted worldwide, and initial reports indicate
pCR rates ranging from 30% to 60%, suggesting a promising avenue for further exploration.?> 2’

In conclusion, this paper presents a case of a patient with low-grade locally advanced rectal cancer (LARC) with
a challenge of preserving the anal sphincter, who achieved a near-complete clinical response (NEAR-CCR) after
undergoing total neoadjuvant therapy (TNT). The patient was treated with simultaneous radiotherapy using a high-
intensity, dose-intensity regimen from the CinClare study, followed by a full 6-cycle XELIRI regimen of consolidation
chemotherapy. This treatment ultimately resulted in the preservation of anal organ function, proposing a new optimiza-
tion model to maximize organ preservation in low-grade LARC. Although the findings provide valuable insights, it is
important to recognize the limitations of this study, including the lack of UGT1A1 genetic testing, which is crucial for
predicting treatment-related toxic reactions. Therefore, genetic testing is recommended to predict a patient’s potential
toxic response and guide personalized treatment strategies.
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