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ABSTRACT

Background: It is estimated that 60% of new rectal cancer cases will be diagnosed in patients ≥ 65 years old. The geriatric pa-
tient is heterogeneous and underrepresented in clinical trials, and oncologic therapies are often tailored with little evidence. 
We describe a cohort of patients diagnosed with locally advanced rectal cancer in geriatric and non-geriatric patients.

Materials and methods: Retrospective and descriptive analysis of 137 patients, 44 (32.1%) ≥ 75 years old and 93 (67.9%) ≤ 75 
years old, with diagnosis of locally advanced rectal cancer. All patients received neoadjuvant chemoradiotherapy (nCRT), 
followed by total mesorectal excision (TME) and adjuvant chemotherapy.

Results: Mean age was 79.5 for ≥ 75 years and 62.7 for ≤ 75 years, tumor location was: upper rectum (16.1% and 11.3%), 
middle rectum (60.2% and 47.7%) and lower rectum (23.7% and 41%), using the Eastern Cooperative Oncology Group (ECOG) 
0: 74.1% and 81.8%, ECOG 1: 25.9% and 18.2%. Pathological complete response was 21.5% and 22.7%, partial response, 57% 
and 59% and no response, 21.5% and 18.3%, respectively. Tumor shrinkage in both groups after neoadjuvant treatment was 
34.5% and 35.46%. Local recurrence was 2.2% and 3.2% and distance recurrence, 11.3% and 8.6%, respectively.

Conclusion: The study shows similar outcomes in both groups following radical treatment, with similar rates of pathological 
complete response. However, it has notable limitations, including a small sample size and the absence of a comprehensive 
geriatric assessment. To enhance these findings, future research should involve larger patient cohorts with comparative anal-
ysis and clinical trials specifically focused on the geriatric population.

Keywords: rectal cancer; geriatrics; complete pathologic response; radiotherapy; chemotherapy; neoadjuvant 
therapy
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Introduction

Colorectal cancer (CCR) is the second most 
common tumor diagnosed worldwide in wom-
en and the third in men, according to data from 
the World Health Organization (WHO) [1]. In 
Spain, according to data from the Red Española de 
Registro de Cáncer (REDECAN) [2], the estimated 
prevalence for the year 2023 was 42.721 cases, of 
which 14.256 were new cases of rectal cancer and of 
these 8.651 (60%) were diagnosed in patients over 
65 years of age, which makes rectal cancer a disease 
linked to the aging of the population.

Multiple theories have been described that 
could explain the etiopathogenesis of cancer in 
the elderly patient: prolonged exposure to carcin-
ogens (carcinogenesis), decreased hepatic and re-
nal function (altered metabolism) that imply less 
metabolization and excretion of potentially car-
cinogenic products, alteration of the immune sys-
tem (decreased number of T lymphocytes) and ex-
posure to free radicals that favor the development 
of mutations [3]. However, chronological age does 
not reflect the functional reserve of each patient, 
geriatric patients are very heterogeneous from 
frail patients to fit patients and current clinical 
guidelines do not contemplate the special man-
agement of this group of patients, which is today 
a challenge in oncological consultations and leads 
to different therapeutic strategies with very het-
erogeneous results [4]. Geriatric patients usually 
have more comorbidities, as well as a higher prob-
ability of complications and therefore a worse 
prognosis [5].

The EURECCA study is an international study 
that evaluated the treatment and survival of pa-
tients with rectal cancer in patients >80 years of 
age. The study found a very heterogeneous treat-
ment in each participating center, mainly in the use 
of neoadjuvant radiotherapy in locally advanced 
stages, in up to 7.9% of patients [6]. These data 
are coincident with those described by Thiels et al. 
[7], they analyzed patients with a mean age of 80 
years and a diagnosis of rectal cancer who under-
went surgery: 30% received neoadjuvant therapy 
and 33.8% adjuvant therapy. This tendency to avoid 
chemotherapy and/or radiotherapy in this group of 
patients is due to comorbidity and frailty, accepting 
high recurrence rates as long as an acceptable func-

tional status and quality of life are maintained. This 
opens the debate on the optimal management of 
this group of patients where questions arise such as 
watch and wait strategies, local excision, radiother-
apy scheme: short course vs. long course, timing of 
surgery and the benefit of adjuvant chemotherapy 
[8–10]. Geriatricians propose comprehensive geri-
atric assessment (CGA) as a tool to classify elderly 
cancer patients in order to adapt oncologic treat-
ments [11, 12].

In view of the lack of evidence in this setting, 
a descriptive retrospective study of a group of pa-
tients with locally advanced rectal cancer (LARC) 
undergoing radical treatment is performed, mak-
ing a sub-analysis of geriatric patients.

Materials and methods

Patients
This retrospective analysis included 137 patients 

with a histologically confirmed diagnosis of local-
ly advanced rectal adenocarcinoma who received 
neoadjuvant chemoradiotherapy (nCRT) be-
tween January 2016 and March 2020. Tumor stag-
ing was conducted following the American Joint 
Committee on Cancer (AJCC) 8th edition Cancer 
Staging guidelines. Data for all patients were col-
lected retrospectively from digitized medical re-
cords, covering diagnosis, treatment, and follow-up 
through January 2023.

Treatment

Radiotherapy
All patients received external beam radiother-

apy with a 3D conformal technique, targeting 
the pelvic lymph node chains (external, internal 
iliac, presacral, and obturator) and mesorectum, 
delivering a dose of 45 Gy with a tumor boost of up 
to 50.4 Gy across 28 fractions, using a 5 mm PTV 
margin. Treatment was administered with 3D con-
formal radiotherapy (RT3D-C) on a linear acceler-
ator (Elekta Synergy) with 6 MV photons and daily 
cone-beam CT (CBCT).

Chemotherapy
Patients received oral capecitabine 

(825 mg/m2) twice daily during radiotherapy days 
as a radiosensitizer.



Reports of Practical Oncology and Radiotherapy 2025, vol. 30, no. 1

https://journals.viamedica.pl/rpor56

Surgery
8–10 weeks after completion of nCRT, the pa-

tients underwent total mesorectal excision (TME), 
after evaluation with pelvic magnetic resonance 
imaging (MRI) and by a surgeon specialized in col-
orectal pathology with more than 10 years of expe-
rience, who decided, according to the tumor loca-
tion and radiological clinical response, on the type 
of surgery: ultra-low anterior resection (ULAR), 
low anterior resection (LAR) or abdominoperineal 
amputation (APA).

Performance status
The functional capacity of all patients was as-

sessed using the Eastern Cooperative Oncology 
Group (ECOG) scale.

Follow-up
Follow-up of all treated patients was performed 

as described in clinical guidelines [13–15] with 
the following tests: computed axial tomogra-
phy (CT), blood analysis with tumor markers: 
carcinoembryonic antigen (CEA), pelvic MRI 
and colonoscopy.

Toxicity 
The assessment of adverse effects was per-

formed according to the criteria of the Common 
Terminology Criteria for Adverse Events (CTCAE) 
version 5.0.

Statistic
The statistical operations were performed us-

ing SPSS version 22.0 for Windows (IBM Corp., 
Armonk, NY). Descriptive statistics summarize 
the patient characteristics, tumor response, acute 
toxicity, recurrence and mortality. Absolute and rel-
ative frequencies to express qualitative variables 
and the confidence interval of the percentage are 
also included to depict the dispersion of the results.

Results

Patient characteristics
A total of 137 patients with diagnosis of LARC, 

III stage (AJCC) underwent radical nCRT treat-
ment. Patients were divided in two groups: one 
consisting of 44 patients ≥ 75 years old, with a mean 
age of 79.5 years (75–88) of whom 22 (50%) were 
men and 22 (50%) were women. Another group 

was constituted by 93 patients, ≤ 75 years old, with 
a mean age of 62.7 years old (range 40–74) includ-
ing 49 (52.6%) men and 44 (47.4%) women (Tab. 1). 

After ECOG assessment, 35 patients (81.8%) 
were ECOG 0 and 9 (18.2%) were ECOG 1, within 
the geriatric group. In the other cohort 69 patients 
(74.1%) were ECOG 0 and 24 patients (25.9%) 
ECOG 1.

All patients were diagnosed with adenocarci-
noma. Among the geriatric group, 5 (11.3%) had 
high-grade tumors (G3), 26 (59.1%) had mod-
erate-grade tumors (G2), and 13 (29.6%) had 
low-grade tumors (G1). In the non-geriatric group, 
10 (10.8%) were G3, 68 (73.1%) were G2, and 15 
(16.1%) were G1.

All patients completed the nCRT treatment. 
The tumor location of the geriatric patients was as 
follows: 5 (11.3%) upper rectum, 21 (47.7%) mid-
dle rectum and 18 (41%) lower rectum. The distri-
bution in the other cohort was 15 patients (16.1%) 
upper rectum, 56 (60.2%) middle rectum and 22 
(23.7%) lower rectum.

All patients, following the completion of nCRT, 
underwent TME performed by specialized sur-

Table 1. Characteristics of patients

Characteristic ≤ 75 years old ≥ 75 years old

Patients 93 44

Sex

Male 49 (52.6%) 22 (50%)

Female 44 (47.4%) 22 (50%)

ECOG

0 69 (74.1%) 35 (81.8%)

1 24 (25.9%) 9 (18.2%)

Histologic grade

Low grade (G1) 15 (16.1%) 13 (29.6%)

Moderate grade (G2) 68 (73.1%) 26 (29.1%)

High grade (G3) 3 (3.2%) 5 (11.3%)

Unknown 7 (7.6%) 0 (0%)

Microsatellite instability 3 (3.2%) 0 (0%)

Tumor location

Upper rectum 15 (16.1%) 5 (11.3%)

Medium medio 56 (60.2%) 21 (47.7%)

Lower rectum 22 (23.7%) 18 (41%)

Tumoral size (cm) 5.47 (0.9-15) 5.48 (2.2-9.8)

Carcinoembryonic antigen 
(CEA) 4.42 (2.6-10) 4.85 (0.8-23.8)

ECOG — Eastern Cooperative Oncology Group



Abrahams Ocanto et al.  Radical treatment of locally advanced rectal cancer

57https://journals.viamedica.pl/rpor

geons in the Colorectal Unit. In the geriatric co-
hort, 12 patients (27.2%) underwent ULAR, 14 
(31.8%) underwent LAR, and 18 (41%) under-
went APA. In the non-geriatric cohort, 35 patients 
(37.6%) underwent ULAR, 33 (35.4%) underwent 
LAR, and 25 (27%) underwent APA (Tab. 2).

Toxicity
Acceptable tolerance to treatment was obtained 

in the geriatric cohort, with G3 skin toxicity in 2 
(4.5%) patients and gastrointestinal toxicity in 2 
(4.5%) patients. No patient had genitourinary tox-
icity ≥ G3. The other cohort presented similar tox-
icity, with G3 skin toxicity in 6 patients (6.4%), G3 
gastrointestinal toxicity in 3 patients (3.2%) and no 
genitourinary toxicity in any case (Tab. 3).

Tumor response
In the geriatric cohort 10 (22.7%) patients ob-

tained a complete pathologic response (cPR), 
26 (59%) partial pathologic response (pPR) 
and 8 (18.3%) no response. In this group of pa-
tients the mean tumor size was 5.48cm (range 
2.2–9.8 cm) and after neoadjuvant treatment a re-
duction of 34.5% to 3.54 cm (range 0.12–8cm) was 
obtained. In the non-geriatric cohort, 20 patients 
(21.5%) had complete pathological response, 53 
(57%) patients had partial pathological response 
and 20 patients (21.5%) had no change after neoad-
juvant treatment. The mean tumor size was 5.47 cm 
(range 0.9–15 cm) with a 35.4% reduction after 
neoadjuvant treatment to 3.53 cm (Tab. 4).

Local recurrence
In the geriatric group, 1 patient (2.2%) experi-

enced local progression. In the other group, 3 pa-
tients (3.2%) had locoregional progression that ne-

cessitated surgical salvage. In both  groups surgical 
salvage was performed (Tab. 4).

Recurrence at distance
Among the geriatric patients, 5 (11.3%) devel-

oped metastatic progression. In the non-geriatric co-
hort, 8 patients (8.6%) experienced metastases. Both 
groups were treated with chemotherapy (Tab. 4).

Mortality
Of the 44 geriatric patients, 6 (13.6%) died of dis-

ease-related causes and 5 (11.3%) from other caus-
es. In the other group, 8 (8.6%) died from disease 
progression, 2 (2.1%) from new neoplasms (pan-
creas and lung) and 2 (2.1%) from other non-on-
cologic causes.

Discussion

The treatment of rectal cancer is stage-depen-
dent. According to the AJCC, LARC is treated with 

Table 2. Treatment details

Characteristic ≤ 75 years old ≥ 75 years old

Chemotherapy 
(capecitabine) 93 44

Radiotherapy 93 44

Surgery type

Ultra-low anterior resection 
(ULAR) 35 (37.6%) 12 (27.2%)

Low anterior resection 
(LAR) 33 (35.4%) 14 (31.8%)

Abdominoperineal 
amputation (APA) 25 (27%) 18 (41%)

Table 4. Pathological response and recurrence

Characteristic ≤ 75 years old ≥ 75 years old

Pathological complete 
response (pCR) 20 (21.5%) 10 (22.7%)

Pathological partial 
response (pPR) 53 (57%) 26 (59%)

No response 20 (21.5%) 8 (18.3%)

Local recurrence 1 (2,2%) 3 (3.2%)

Distance recurrence 8 (8.6%) 5 (11.3%)

Table 3. Treatment toxicity

Toxicity (CTCAE) v. 5.0)* ≤ 75 years old ≥ 75 years old

Skin

G1 68 (73.1%) 33 (75%)

G2 19 (20,5%) 9 (20,5%)

G3 6 (6.4%) 2 (4.5%)

Gastrointestinal

G1 48 (51.6%) 27 (61.3%)

G2 42 (45.2%) 15 (34.2%)

G3 3 (3.2%) 2 (4.5%)

Genitourinary

G1 13 (13,9%) 5 (11.3)

G2 8 (8.6%) 2 (4.5%)

G3 0 (0%) 0 (0%)

CTCAE — Common Terminology Criteria for Adverse Events
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nCRT, followed by surgery (TME), and then adju-
vant chemotherapy. This treatment regimen typ-
ically spans approximately 8 months [16]. This is 
the protocol followed by our patients.

The surgical mortality rate of patients under-
going TME, according to American Society of 
Anesthesiologists (ASA) type III and IV can reach 
45.4% [17, 18]. However, this rate is not stratified 
by age, leading to a lack of data specific to geriatric 
patients. This gap has prompted oncological soci-
eties to establish guidelines to identify vulnerable 
geriatric patients at higher risk for complications 
from oncological treatments. The International 
Society of Geriatric Oncology (ISGO) recom-
mends a comprehensive assessment of geriatric pa-
tients, considering factors such as functionality, co-
morbidities, fall risk, depression, cognitive status, 
and nutrition, to guide treatment decisions [19]. 
In our cohort of geriatric patients, neither frailty 
screening nor a comprehensive geriatric assess-
ment (CGA) was conducted. Treatment was based 
on the clinical expertise of the specialists involved, 
resulting in a non-cancer mortality rate of 11.3%. 
The installation of an oncogeriatric unit and con-
sequently CGA began in 2021 after data collection 
was completed.

Current evidence supports that patients ≥ 75 
years old can safely tolerate nCRT, the standard 
scheme involves oral capecitabine or continuous 
infusion of 5-fluoruracil (indicated in case of renal 
failure) [20, 21] concomitantly with radiotherapy 
[22]. This scheme was used in both groups with 
similar results in terms of tolerance. However, 
new schemes, such as total neoadjuvant therapy 
(TNT) including induction chemotherapy with 
FOLFOX or CAPEOX for 12–16 weeks prior to 
nCRT, allow adjuvant chemotherapy to be avoided 
[16]. A multi-institutional phase III study assessed 
adding mFOLFOX for 2, 4 or 6 cycles achieving 
a pathologic complete response rate of 25%, 30% 
and 38%, respectively, compared to 18% without 
mFOLFOX. These pathologic response rates have 
been achieved at the expense of greater neutro-
penia and lymphopenia than with conventional 
schemes [23]. This approach with intensive che-
motherapy must be tailored to the patient’s context, 
and in the case of the geriatric cohort it appears that 
the toxicity associated with intensive chemothera-
py is not the best option. In our cohort all patients 
were treated with a combination of oral capecit-

abine, presenting low rate of chemotherapy related 
toxicity and the pathological response in both co-
horts was similar and comparable to that described 
in the literature.

Radiotherapy is used to reduce the probability 
of local recurrence, with a toxicity profile which 
highlights fecal incontinence that directly im-
pacts the quality of life of patients, as well as sexual 
dysfunction, vaginal fibrosis and urinary incon-
tinence [24]. Based on the attempt to reduce this 
radiotherapy-induced toxicity, the PROSPECT 
trial (NCT01515787) is comparing neoadjuvant 
chemotherapy with FOLFOX versus nCRT, us-
ing pCR as the primary endpoint, with the idea of 
avoiding radiotherapy in the treatment scheme. 
On the other hand, radiotherapy has demonstrat-
ed its role in the neoadjuvant scheme and there is 
another scheme: short course radiotherapy (SCRT) 
with acceptable pCR rates according to the results 
of Stockholm III [25] and RAPIDO Trial [26]. We 
don’t include patients with short course radiothera-
py. In our patients treated with long course (LCRT) 
there was little toxicity, highlighting G3 at the skin 
level and gastrointestinal G2 which resolved with-
in a few weeks without differences in both groups, 
so we believe that radiotherapy treatment provides 
a clear benefit and for the moment there is no evi-
dence to avoid it.

Another approach that is increasingly used 
is “watch and wait”, a recent systematic review 
demonstrated a high clinical complete response 
after neoadjuvant chemotherapy and a 3-year sur-
vival of 93.5%. In patients who required salvage 
surgery, 93% were R0 margins [27]. The detec-
tion of relapses was early, all due to the intensive 
follow-up program including continuous MRI 
with validated criteria, such as the mrTRG de-
scribed by Brown et al [28]. This latter approach 
is suitable for geriatric patients who are not can-
didates for aggressive therapies but are candidates 
for chemotherapy, and should also be closely 
monitored for possible relapse. Our patients had 
a pCR of 22.7% in the geriatric cohort and 21.5% 
in the non-geriatric cohort, with a tumor shrink-
age of 34.5% and 35.4%, respectively, and accord-
ing to Dattani et al. [27], would be candidates for 
a “watch and wait” protocol. The relapse rate is 
31%, subsidiary of surgical salvage. According to 
the data described by Habr-Gama et al. [29], a sal-
vage therapy in this scenario is possible in ≥ 90% 
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of cases, with 94% local control and 78% organ 
preservation [29]. Therefore, this protocol should 
be followed in specialized centers with a multidis-
ciplinary team with clear inclusion and follow-up 
criteria. However, despite the growing interest in 
the “watch and wait” strategy, surgery continues 
to be the cornerstone of treatment with TME. In 
geriatric patients, greater complications have been 
described at the ostomy level, leading to hydro-
electrolyte imbalances, paralytic ileus, urinary dys-
functions, infections, and other disorders, leading 
to prolonged hospitalizations that are associated 
with higher mortality, have a negative impact on 
recovery and cause the loss of functional capaci-
ty [30–32]. Despite advances in robotic surgery, 
laparoscopic and transanal surgery, it is therefore 
essential to identify those patients who can achieve 
a pCR with conservative therapy [33], in case of 
partial response this could be treated with local 
excision [33].

In the adjuvant setting, radiotherapy (RT) is 
considered for patients with risk factors, provid-
ed it was not previously administered in the neo-
adjuvant setting. Chemotherapy, on the other 
hand, is included in the treatment plan when 
TNT is not used, except in the presence of risk 
factors. In elderly patients, treatment is tailored 
according to the results presented by Sargent 
et al. [34] and Tournigand et al. [35], which 
demonstrated that chemotherapy with 5-FU 
alone, without oxaliplatin, improves survival in 
patients aged ≥ 70 years without increasing tox-
icity. However, additional studies are needed to 
establish the optimal chemotherapy regimen for 
this patient population.

Tumor grade is a significant prognostic factor, 
though it was not analyzed in this study. However, it 
is known that factors such as histological variation, 
mitotic figures, glandular architecture, and nu-
clear polarity can be evaluated to develop a more 
comprehensive index for predicting the course of 
the disease in all patients with this tumor type [17].

This study has several limitations, including 
a small sample size in both groups, unbalanced 
groups, the absence of a comparative analysis, 
and no CGA in the geriatric cohort. Nonetheless, it 
appears that the geriatric group, in general, demon-
strates similar tolerance to oncological treat-
ment and comparable effectiveness to the broader 
population.

Future perspectives are oriented towards ra-
diomic models that can predict pCRT after nCRT, 
as described by Shin et al. [36], where they em-
phasize the importance of radiomics, which pro-
vides information through the quantitative ex-
traction of information from the images. This 
has led to the development of predictive mod-
els, using pre- and post-nCRT MRI based on 
T2-weighted-imaging or multiparametric sequenc-
es; however, validated studies that help standardize 
this practice are lacking. More information is cur-
rently provided by the use of Diffusion-weighted 
imaging (DWI) and the calculation of the appar-
ent diffusion coefficient (ADC) to evaluate resid-
ual tumor after RT and its distinction from actinic 
fibrosis [37], becoming a factor that can predict 
response in this group of patients. Linking this 
concept with that of adaptive radiotherapy (ART) 
in linear accelerators with resonance (MR-LINAC) 
can help to make treatment adaptations with dose 
intensification at points where there may be tumor 
viability, according to what was published by Ingle 
et al. [38]. Another object of study corresponds to 
circulating tumor cells and, more specifically, ctD-
NA obtained through liquid biopsy with studies 
reporting high levels/persistence of ctDNA after 
cCRT as a clear predictor of poor response [39]. 
In geriatric patients clinical trials are currently 
being evaluated highlighting the impact of CGA 
(NCT05851235, NCT01321658), the combination 
of radiotherapy with new drugs (NCT02992886) 
and even comparisons of radiotherapy schemes 
(NACRE, NCT02551237) with the intention of ob-
taining comparable cure rates in this population 
with a low toxicity rate.

Conclusion

Rectal cancer is a complex disease that requires 
a multidisciplinary approach in locally advanced 
stages, especially in geriatric patients. In the co-
hort analyzed, both geriatric and non-geriatric pa-
tients presented a pCR similar to those described 
in the literature without treatment de-intensifica-
tion; therefore, geriatric patients despite greater co-
morbidities respond equally to radical treatment of 
rectal cancer. Randomized clinical studies with this 
patient profile are necessary to optimally approach 
oncologic treatment with curative intent without 
negative impact on their quality of life.
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