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Abstract  Relevance: Rectal cancer is often diagnosed at locally advanced stages, where choosing the optimal 

preoperative strategy is crucial. Objective: To evaluate the effectiveness of preoperative radiation therapy as part of 

combined treatment. Materials and Methods: Analysis of 62 patients (RSNPMC and Radiation Oncology Center, 

2019–2024): Group A – FOLFOX ± chemoradiotherapy (CRT), Group B – standard CRT 50–50.4 Gy. Results: Radical 

resections were achieved in over 96% of patients in both groups; pathological response was 20.0% (A) and 21.9% (B). 

Toxicity grade ≥III: 10.0% (A) and 18.8% (B). Three-year overall survival: 78.3% vs 75.0%; OS: 90.0% vs 87.5%. 

Conclusion: Selective strategy using FOLFOX ± CRT is comparable to standard CRT in oncological outcomes with lower 

toxicity and radiation burden. 
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1. Relevance 

Rectal cancer, which is part of the group of colorectal 

malignancies, remains one of the leading causes of cancer 

incidence and mortality worldwide. According to GLOBOCAN 

2020 estimates, rectal tumors account for a significant 

proportion of colorectal cancer cases and related deaths, 

highlighting the clinical importance of optimizing locoregional 

therapy in patients with locally advanced disease [6]. 

Figure 1 shows the age-standardized incidence and 

mortality rates for the top 10 cancer sites worldwide (2022). 

For the combined category ―colorectum,‖ the incidence rate 

was 18.4 per 100,000 and the mortality rate was 8.1 per 

100,000 — a mortality-to-incidence ratio of approximately 

0.44, reflecting moderate lethality compared to, for example, 

lung cancer, which has high mortality despite lower incidence. 

Figure 2 demonstrates the territorial variability of rectal 

cancer incidence in the Asia and Middle East region: higher 

rates are observed in several countries of Central Asia and 

the Middle East (dark green areas), while relatively low ASR 

values are registered in South Asia and parts of Southeast 

Asia. The table on the right highlights countries with the 

highest rates in the region (including Uzbekistan — 

approximately 4.2 per 100,000 according to the given data), 

reflecting a combination of factors: differences in the 

prevalence of risk factors (diet high in animal fat and low in 

fiber, obesity, sedentary lifestyle), availability and coverage  
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of screening programs, quality of registration and diagnosis, 

as well as demographic and genetic characteristics of 

populations. 

Historically, oncological strategies for locally advanced 

rectal cancer have undergone significant changes: in the 

1990s to early 2000s, randomized studies demonstrated that 

preoperative local radiation therapy (short-course 5×5 Gy or 

long-course fractionated regimens) combined with radical 

total mesorectal excision significantly reduces the rate of 

local recurrence and, in some reconstructions, improves 

survival compared to one-stage surgery without preoperative 

radiation therapy [2,7]. Subsequently, preferences shifted 

towards preoperative chemoradiotherapy as the standard for 

clinically T3–T4 and/or N-positive tumors due to improved 

local control and lower toxicity compared to postoperative 

regimens [4]. These historical data defined the current goals 

of preoperative radiation therapy: induction of tumor 

regression (down-staging), reduction of local recurrence  

risk, increased chances of R0 resection, and preservation of 

the anal sphincter in low-lying tumors; simultaneously,   

the integration of more effective systemic regimens into the 

neoadjuvant sequence to reduce metastatic recurrence was 

set as a goal, leading to the development of concepts such as 

―total neoadjuvant therapy‖ and modern preoperative 

polychemotherapy protocols. 

Objective 

To evaluate the effectiveness and outcomes of preoperative 

radiation therapy as part of combined treatment in patients 

with locally advanced rectal cancer. 
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Figure 1.  Age-standardized incidence and mortality rates (per 100,000 population, both sexes), 2022 – Top 10 cancer sites (GLOBOCAN 2022) 

 

Figure 2.  Age-standardized incidence rate of rectal cancer (ASR, per 100,000 population, both sexes), map of prevalence by countries in the region 

(GLOBOCAN 2022) 

2. Materials and Methods 

This study was conducted as a single-center retrospective 

cohort analysis at the Republican Specialized Scientific   

and Practical Medical Center of Oncology and Radiology 

(RSNPMC OR) in the departments of radiotherapy, 

coloproctology, and chemotherapy. The analysis included 62 

consecutive patients treated between 2019 and 2024. 

Patients with morphologically confirmed adenocarcinoma 

of the rectum, stages cT2N1 or cT3N0–1 based on pelvic 

MRI, without signs of tumor fixation to the external 

sphincter or levator muscles, were included. All patients 

were candidates for sphincter-preserving surgery, had 

satisfactory performance status (ECOG 0–2), and underwent 

a standard examination protocol including colonoscopy with 

biopsy, computed tomography of the chest and abdomen, 

and pelvic magnetic resonance imaging. 

Patients were divided into two groups depending on the 

preoperative treatment approach. 

Group A (FOLFOX ± CRT): Patients received six cycles 

of neoadjuvant chemotherapy according to the FOLFOX 

regimen. If an objective tumor regression of ≥20% was 
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observed on MRI and clinical evaluation, the chosen strategy 

was continued without radiation; in cases of insufficient 

response (<20%) or chemotherapy intolerance, preoperative 

chemoradiotherapy was performed at a dose of 50–50.4 Gy 

to the pelvic area in 25–28 fractions with concurrent 

fluoropyrimidine as a radiosensitizer. 

Group B (Standard CRT): Patients received a course  

of preoperative chemoradiotherapy at a dose of 50–50.4   

Gy in 25–28 fractions to the pelvic area combined with 

fluoropyrimidine. A dose boost using modern techniques 

(IMRT/VMAT) was applied if indicated by the radiation 

oncologist. In some cases, a short-course radiation (5×5 Gy) 

followed by surgery was allowed. 

After completion of neoadjuvant treatment, all patients 

underwent total mesorectal excision. The type of surgical 

access was determined by the surgeon based on the clinical 

situation. 

Assessment of Response and Postoperative Therapy 

Treatment efficacy was evaluated based on clinical and 

radiological examinations (pelvic MRI), as well as 

morphological analysis of the surgical specimen. The 

primary indicators included pathological complete response, 

resection radicality (R0/R1), tumor downstaging, and the 

frequency of sphincter-preserving surgeries. In cases of 

residual tumor or metastatic lymph node involvement, the 

decision to prescribe adjuvant chemotherapy was made at 

multidisciplinary tumor board meetings. 

Descriptive statistics were presented as medians with 

interquartile ranges and relative values (n, %). Group 

comparisons were performed using Pearson’s χ² test or 

Fisher’s exact test, as well as the Mann–Whitney U test or 

t-test depending on data distribution. Survival was calculated 

using the Kaplan–Meier method with the log-rank test for 

intergroup comparisons. Multivariate analysis using Cox 

regression was performed to identify independent prognostic 

factors. Differences were considered statistically significant 

at p<0.05, and regression results were presented as hazard 

ratios with 95% confidence intervals. 

3. Results 

The study included 62 patients with locally advanced 

rectal cancer, divided into two groups: Group A consisted  

of 30 patients who received neoadjuvant chemotherapy 

according to the FOLFOX regimen with selective 

chemoradiotherapy in cases of insufficient response; Group 

B included 32 patients who underwent standard preoperative 

chemoradiotherapy. The median age was 58 years (57 years 

in Group A and 59 years in Group B), with no significant 

differences between cohorts (p=0.41) (Table 1). Males 

comprised the majority (61.3%), with comparable distribution 

in both groups (63.3% vs. 59.4%; p=0.77). Clinically, tumors 

of category cT3N0 (41.9%) and cT3N1 (38.7%) predominated; 

patients with stage cT2N1 accounted for 19.4%, with no 

statistically significant differences between groups (p>0.7). 

Functional status according to the ECOG scale was 0–1 in 

88.7% of patients (90.0% in Group A and 87.5% in Group B; 

p=0.76), indicating high baseline therapy tolerance. The 

mean distance from the lower tumor pole to the dentate line 

was 6.2±1.8 cm (6.1±1.9 cm and 6.3±1.7 cm, respectively; 

p=0.64), reflecting predominantly mid- and low-ampullary 

tumor localization. Thus, the study groups were homogeneous 

in terms of age and sex characteristics, clinical stage, 

functional status, and anatomical tumor features, ensuring 

the validity of the subsequent comparative analysis of 

radiotherapy and surgical treatment outcomes. 

Table 1.  Patient Characteristics (n=62) 

Index Total 
Group А 

(n=30) 

Group B 

(n=32) 
p 

Median age, years 58 57 59 0,41 

Men, n (%) 38 (61,3) 19 (63,3) 19 (59,4) 0,77 

cT2N1, n (%) 12 (19,4) 6 (20,0) 6 (18,8) 0,91 

cT3N0, n (%) 26 (41,9) 13 (43,3) 13 (40,6) 0,82 

cT3N1, n (%) 24 (38,7) 11 (36,7) 13 (40,6) 0,77 

ECOG 0–1, n (%) 55 (88,7) 27 (90,0) 28 (87,5) 0,76 

Distance to the 

dentate line, cm 
6,2±1,8 6,1±1,9 6,3±1,7 0,64 

Both study groups showed comparable treatment and 

surgical outcomes. In Group A, chemoradiotherapy was 

required in only 5 (16.7%) patients, whereas in Group B, all 

32 (100%) patients received it, consistent with the study 

design and confirming the possibility of selective radiation 

use with an adequate response to chemotherapy (Table 2). 

Among patients who underwent radiation therapy, modern 

conformal techniques IMRT/VMAT were predominantly 

used in both groups (80.0% in Group A and 68.8% in Group 

B; p=0.47), providing optimal isodose distribution and 

reducing the risk of late toxicity. Short-course radiation (5×5 

Gy) was used sparingly—only in 3 (9.4%) patients in Group 

B, reflecting an individualized approach when accelerated 

surgery was necessary. 

The median interval between completion of neoadjuvant 

treatment and surgery was 7 weeks in both groups (p=0.95), 

in line with international recommendations, providing 

optimal conditions for tumor regression and reducing 

postoperative complications. 

The frequency of sphincter-preserving surgeries was high 

and statistically comparable: 24 (80.0%) in Group A and 25 

(78.1%) in Group B (p=0.85), confirming the effectiveness 

of both preoperative approaches for organ preservation. 

Radical resections with negative margins (R0) were achieved 

in the vast majority of patients—96.7% and 96.9%, respectively 

(p=0.97), indicating high oncological radicality of the 

procedures. 

Pathological complete response (complete pathological 

tumor regression, ypT0N0) was observed in 6 (20.0%) patients 

in Group A and 7 (21.9%) in Group B (p=0.85). These rates 

align with international studies (including PROSPECT), 

confirming the comparability of our results with global 
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experience. Permanent stoma formation was required in    

6 (20.0%) patients in Group A and 7 (21.9%) in Group B 

(p=0.88), with no significant differences between groups. 

Table 2.  Treatment and Surgical Outcomes (n=62) 

Index Group А Group B p 

Received CRT, n (%) 5 (16,7) 32 (100) — 

IMRT/VMAT, n (%) 
4/5 

(80,0) 

22/32 

(68,8) 
0,47 

Short course (5×5 Gy), n (%) 0 (0,0) 3 (9,4) 0,23 

Interval to surgery, weeks (median) 7 7 0,95 

Sphincter-preserving surgeries, n 

(%) 
24 (80,0) 25 (78,1) 0,85 

Radical resections R0, n (%) 29 (96,7) 31 (96,9) 0,97 

Pathological complete response, n 

(%) 
6 (20,0) 7 (21,9) 0,85 

Permanent stoma, n (%) 6 (20,0) 7 (21,9) 0,88 

Analysis of Figure 1 shows that severe acute toxic reactions 

during neoadjuvant treatment were more frequently recorded 

in the standard chemoradiotherapy group (18.8%) compared 

to the selective FOLFOX±CRT strategy group (10.0%).   

A similar trend was observed regarding postoperative 

complications of grade ≥II: their incidence was 21.9%     

in Group B versus 16.7% in Group A. Despite the absence  

of statistically significant differences between cohorts, these 

results reflect the potential advantages of selective use of 

radiation therapy, allowing for reduced toxicity burden without 

compromising surgical outcomes. These data are consistent 

with current trends toward a personalized approach aimed at 

reducing radiation-related complications while maintaining 

oncological treatment efficacy. 

The curve for Group A lies slightly above that of Group B, 

reflecting a trend toward better relapse-free survival with 

selective use of radiation therapy. However, the differences 

between the groups were not statistically significant (p=0.87), 

indicating comparable efficacy of both preoperative 

approaches. 

The overall survival curves in both groups run nearly 

parallel. At 3 years, OS was 90.0% in Group A (FOLFOX 

±CRT) and 87.5% in Group B (CRT). The differences were 

not statistically significant (p=0.74), confirming the equivalence 

of the strategies in terms of overall survival. 

4. Discussion 

The results of this single-center study, which included  

62 patients with locally advanced rectal cancer, indicate 

comparable efficacy between the selective strategy of 

radiation therapy following FOLFOX chemotherapy and the 

standard preoperative chemoradiotherapy approach. These 

findings align with international experience, particularly the 

PROSPECT trial [5], which demonstrated that neoadjuvant 

FOLFOX chemotherapy with subsequent radiation in cases 

of insufficient response is not inferior to standard preoperative 

chemoradiotherapy regarding relapse-free survival and 

overall survival. 

Selective use of preoperative radiation reduced the 

frequency of chemoradiotherapy application in Group A to 

16.7%, while maintaining a high rate of radical resections 

(96.7%) and pathological complete response (20.0%), 

comparable to the standard chemoradiotherapy group (96.9% 

and 21.9%, respectively). This confirms the feasibility of a 

personalized approach in which radiation is administered 

only to patients with an inadequate response to systemic 

therapy. 

From a practical standpoint, it is important to note that the 

standard chemoradiotherapy group exhibited a higher 

frequency of severe acute toxic reactions (≥grade III) (18.8% 

vs. 10.0% in Group A) and postoperative complications 

(≥grade II) (21.9% vs. 16.7%). Although these differences 

were not statistically significant, the data are consistent with 

meta-analyses showing that pelvic radiation is associated 

with an increased risk of late radiation complications and 

impaired quality of life [1,8]. 

A significant finding was the high rate of sphincter- 

preserving surgeries (79–80%) with no differences between 

groups, confirming the oncological safety of both strategies. 

This is particularly important for patients with tumors located 

in the mid- and low-rectal ampulla, where preservation of anal 

sphincter function is a key aspect of quality of life [3]. 

Kaplan–Meier curves for DFS and OS demonstrated 

similar outcomes between groups: three-year DFS was 78.3% 

in the FOLFOX±CRT group and 75.0% in the standard CRT 

group (p=0.87), and three-year OS was 90.0% and 87.5%, 

respectively (p=0.74). These data confirm the absence of 

compromise in oncological radicality with reduced radiation 

exposure, consistent with current principles of treatment 

de-escalation. 

5. Conclusions 

This study showed that a selective preoperative treatment 

strategy for locally advanced rectal cancer, using FOLFOX 

chemotherapy with chemoradiotherapy reserved for patients 

with insufficient response, achieves comparable results to 

traditional preoperative chemoradiotherapy in terms of 

radical resection rates, pathological complete response rates, 

relapse-free survival, and overall survival. At the same time, 

it reduces the frequency of severe toxic reactions and 

radiation burden on patients, aligning with contemporary 

trends of treatment de-escalation and therapy individualization. 

The findings support the safe limitation of radiation therapy 

volume in certain patient categories without compromising 

oncological efficacy. 
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