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ABSTRACT
In this retrospective research, it was aimed to compared elderly (≤ 65 years) and younger (< 65 years) rectal cancer patients who
received neoadjuvant chemoradiotherapy (nCRT) and surgery. A total of 175 local advanced rectal cancer patients were included in
this study. 60 elderly patients and 115 younger patients compared prognostic factors, treatment outcomes survival and toxicity
between 2 groups of patients. At a median follow-up of 65 months in older patients and 80 months in younger patients.We found
that Eastern Cooperative Oncology Groups (ECOG) performance status was significantly different between two groups (p= 0.001).
None of the other treatment or patient characteristics differed significantly between the groups. The 5-year overall survival (OS) and
disease-free survival (DFS) ratios were 68.0%, 44.7% for older patients and 79.0%, 50.5% for younger patients, respectively. There
was no significant difference in DFS (p= 0.311) between the two age groups. However, there was significant difference in OS (p= 0.05)
between the two age groups. ECOG of 0–I and ≥ 8-week interval between nCRT and surgery were significant prognostic factors
for OS and DFS in the multivariate analyses for both groups Acute haematological toxicitiy, anaemia (58%) and thrombocytopenia
(25%) were observed more frequently in elderly patients (p= 0.005). There were no differences in DSF between the older and younger
patients, OS rates were lower in the older patient group. A higher rate of acute haematologic toxicity was observed in older patients.
However, they had similar tumour responses, treatment outcomes.
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INTRODUCTION
Rectal cancer is a complex and heterogeneous
disease, especially in the locally advanced stage,
which requires a multimodal treatment that includes radiotherapy, chemotherapy and surgery.
Neoadjuvant chemoradiotherapy (nCRT) plays an
important role in shrinking the tumour(s) to make
them resectable and to conserve the rectal sphincter. Studies have compared the administration of
nCRT versus postoperative chemoradiotherapy
in locally advanced rectal cancer.1,2 The German
Rectal Cancer Study Group3 compared nCRT and
postoperative chemoradiotherapy and found that
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nCRT was associated with lower local recurrence
rates (6% vs 13%; p= 0.06) and treatment-associated toxicity (27% vs 40%; p= 0.001). In the 10year results of that study, overall survival (OS) was
similar in both groups (59.9% vs 59.6%; p= 0.85),
but local recurrence was lower in the nCRT arm
(7.3%) than the postoperative chemoradiotherapy
arm (10.1%). The study also found that nCRT was
associated with a reduced tumour volume and increased rate of sphincter-sparing procedures. Due
to these advantages, nCRT is recommended for patients with locally advanced rectal cancer.
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Rectal cancer is usually seen in older adults over
the age of 65. However, recent data have shown
a rapid decline in the incidence of rectal cancer
among those ages 65 or older.4 A retrospective cohort study of the Surveillance, Epidemiology and
Result program (SEER) programme found that the
incidence of rectal cancer in patients younger than
50 years has been increasing.5 Another study estimated that by 2030, the incidence of rectal cancer
will increase by 124.2% for patients 20 to 34 years
of age.6 The reason for this increase is unknown,
but it could be due to the fact that a young adult patients are clinicopathologically and genetically different from older patients. Therefore, we aimed to
investigate prognostic factors, treatment outcomes,
survival and toxicity in older (≥ 65 years) and
younger (< 65 years) rectal cancer patients treated
with nCRT and surgery.
PATIENTS AND METHOD
Eligibility Criteria
In this retrospective study, we evaluated 175 patients who were newly diagnosed with locally
advanced rectal cancer after biopsy and received
nCRT between February 2011 and December 2018.
The patients were divided into two groups: older (≥
65 years) and younger (< 65 years). The eligibility
criteria were patients between the ages of 18 and
80 years diagnosed with histologically confirmed
rectal cancer (clinical stage: T3, T4 or N+) who
had no distant metastasis, had not received palliative radiotherapy (RT) and had no prior rectal RT.
The study was approved by the Human Research
Ethics Committee of Istanbul Training and Research Hospital Ethics Committee (approval number: 2020-1792) according to the Declaration of
Helsinki. Informed consent was obtained from all
patients after thorough explanation of the study.
All related laboratory and pathology results were
obtained from hospital data, and data related to
treatment follow-up were obtained from clinical
files.
Radiotherapy and Chemoradiotherapy Data
All patients were diagnosed by biopsy prior to receiving nCRT treatment. All patients received an
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external beam of RT (1.8 - 2.0 Gy daily fractions
with 6/18 MV photon beams, 5 days a week) over
a period of 6 weeks using linear accelerators. RT
was conducted using field-in-field Intensity modulated radiotherapy (IMRT) or the four-field box
three-dimensional conformal technique or VMAT
arc tecnique. The clinical target volume included
the gross tumour volume as well as pelvic lymph
nodes and their direct extension. The planning
treatment volume was the clinical target volume
plus a 1 cm margin (for the rectum) and a 0.7 cm
margin (for the pelvic lymph nodes). All patients
received a phase 2 tumour bed boost. Pelvic lymph
nodes and the rectum were subject to 40-45 Gy and
tumour(s) to 50.4Gy.
Concurrent chemotherapy was administered from
the first day of RT to the last day of RT. The chemotherapy regimen continued with a 5-fluorouracil
(5-FU) intravenous infusion (180 mg/m2/ per day)
for 7 days or oral 5-FU-derived capecitabine (825
mg/m2 twice a day) for 5 days of RT. After surgery,
patients were referred to the medical oncology
clinic for adjuvant chemotherapy.
Assessment of Response and Follow-up
Treatment toxicity was evaluated using the Common Terminology Criteria for Adverse Events version 3.0. During RT, patients were evaluated at
least once a week with a clinical examination, and
their blood count and biochemistry were analyzed.
Treatment response was assessed by pelvic magnetic resonance imaging (MRI) and colonoscopy
after 6-10 weeks of nCRT. After surgery, treatment
response was evaluated by the gastrointestinal pathologist. The modified Ryan classification was
used to measure tumour regression grade (TRG);
TRG0= pathological complete response (pCR),
TRG1= few groups of tumour cells remaining,
TRG2= residual tumour remaining and TRG3=
stable disease.7
Subsequent controls included physical examinations and radiological imaging every 3 months.
Follow-up were conducted every 3 months for the
first 2 years and then every 6 months for years 3-5.
During the follow-up period, MRI examination
was conducted in patients with suspected local or
regional recurrence.
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Statistical Analysis
A comparison of patients and treatment features
between the younger and older groups were carried out using Pearson’s chi-squared. Kaplan-Meier survival curves were used to analyze diseasefree survival (DFS) and overall survival (OS) of
the two groups. OS was defined as the time between initiation of nCRT and the date of death/last
visit. DFS was the interval between the initiation
of nCRT and observation of disease progression.
The Cox proportional-hazards model was used to
investigate the association between patients, treatment variables and survival in univariate/multivariate analyses. All analyses were performed with a
95% confidence interval (CI) and 5% significance
level using version 17.0 (SPSS, Inc., Chicago, IL,
USA) for Windows.
RESULTS
Patient Characteristics
Retrospective data, available treatment features
and survival records of 175 locally diagnosed advanced rectal cancer patients treated with nCRT
were analysed. Patients were stratified according
to older (n= 60, 34%) and younger (n= 115, 66%)
age. Table 1 present some baseline characteristics
of the patients and treatments. ECOG performance
status was significantly different between the older
and younger groups (p= 0.001). None of the other
treatment or patient characteristics differed significantly between the groups.

At a median follow-up of 65 months (range: 5377 months), 19 older patients (37%) were exitus.
At a median follow-up of 80 months (range: 72-88
months), 24 younger patients (68.7%) were exitus. The 5-year OS and DFS ratios were 68.0% and
44.7%, respectively, for older patients and 79.0%
and 50.5%, respectively, for younger patients.
There was no significant difference in DFS [hazard
ratio (HR)= 1.01; 95% CI: 0.820-1.625; p= 0.311]
between the two age groups. However, there was
significant difference in OS [HR= 0.722; 95% CI:
0.433-3.310; p= 0.05] between the two age groups
(Figure-1).
Table 2 depict the factors that were evaluated in
the univariate (prediction of favourable results)
and multivariate (independent prognostic factors)
analyses to determine their influence on the OS and
DFS outcomes. ECOG of 0–I (vs II–III), surgery
time > 8 weeks (vs ≤ 8 weeks) and RT dose of 50
Gy (vs 45 Gy) predicted favourable OS in elderly
patients and were shown to be good independent
prognostic factors in this age group (p < 0.005 for
each). However, in younger patients, RT dose of 50
Gy (vs 45 Gy) and ECOG of 0–I (vs II–III) were
not shown to be independent prognostic factors of
OS (p> 0.005). ECOG of 0–I (vs II–III), surgery
time > 8 weeks (vs ≤ 8 weeks) and oxaliplatinbased (vs 5-FU-based) adjuvant chemotherapy
predicted favourable DFS and were shown to be
independent prognostic factors in younger patients
(p< 0.005 for each). However, oxaliplatin-based
(vs 5-FU-based) adjuvant chemotherapy was not
found to be an independent prognostic factor for
older patients.

Tumour Response and Survival Outcomes
Table-1 shows treatment response ratios and some
pathological features. Surgery was performed after
nCRT. Low-anterior resection was conducted in
43 older patients (71.7%) and 73 younger patients
(63.5%). Abdominoperineal resection was conducted in 17 older patients (28.3%) and 42 younger
patients (36.5%) (p= 0.272). No significant differences were observed between the two groups in
terms of pCR (p= 0.311) or TRG (p= 0.900). Pathological complete response (pCR) was observed in
7 older patients (11.7%) and 22 younger patients
(19.1%).
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Treatment Toxicity
Table 1 presents the treatment side effects according to age group. Acute haematological toxicitiy,
anemia (58%) and thrombocytopenia (25%) were
observed more frequently in elderly patients (p=
0.005). In terms of non-haematological toxicity,
diarrhoea and proctitis were observed in both age
groups, and there were no differences in the rates
of these side effects between younger and older
patients (p= 0.194). Common late complications
were rectal bleeding (15.0%), ileus (8.3%) and fistula (3.3%) in older patients. Grade-3 and higher
59
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Table 1. Pateints characterics and toxicity outcome in elderly and young patients
Variable

Strata

Older (n=60)

Younger (n=115)

Age, Mean±SD (years)

72.7±5.30

52.5±9.06

Sex

Male
Female
Localization
Distal
Other
Histopathology
Adenocarcinoma
Other
ECOG
0-I
II-II
Clinical stage
T3-4, N0
T3-4, N+
Tumor regression
0-I
grade (TRG)
II-III
Surgery type
LAR
MILES operation
Time to surgery
≥ 8 week
< 8 week
Chemoradiotherpy
Complet response
response
Partial response
Stable disease
Radiotherapy doses
45 Gy
50.4 Gy
Adjuvant chemoterapy
5-Flourourasil based
Oxaliplatin based
Distant metastasis		
Local recurrence 		
Follow-up, Median±SD,
65±5.90
month, (range)
(53-77)

42 (70%)
18 (30%)
25 (41.7%)
35 (58.2%)
50 (83.3%)
10 (16.7%)
22 (36.6%)
38 (28.3%)
6 (10%)
54 (90%)
28 (46.7%)
32 (53.3%)
43 (71.7%)
17 (28.3%)
44 (73.3%)
16 (26.7%)
7 (11.7%)
40 (66.7%)
13 (21.7%)
13 (22%)
46 (78%)
23 (38.3%)
37 (61.7%)
10 (15.3%)
0
80±4.10
(72-88)

70(%60.9)
45 (%39.1)
53 (46.5%)
61 (53.3%)
104 (90.4%)
11 (9.6%)
105 (91.3%)
10 (8.7%)
16 (13.9%)
99 (86.2%)
43 (37.4%)
72 (62.6%)
73 (63.5%)
42 (36.5%)
85 (73.9%)
30 (26.1%)
22 (19.1%)
64 (55.7%)
26 (25.27%)
22 (19.3%)
92 (80.7%)
55 (47.8%)
60 (52.2%)
24 (20.8%)
6 (0.5%)

Exitus
Alive

19 (37%)
41 (20.9%)

24 (68.3%)		
91 (79.1%)

Toxicities
Anemia
Leucopenia
Trombocytopenia

Acute hematologic complication
Present
35 (58%)
Present
8 (13%)
Present
15 (25%)

29 (25.2%)
15 (13%)
12 (10.4%)

0.005a
0.540
0.678a

Diarrhoea
Proctitis

Acute-non hematologic complication
Present
46 (78%)
Present
7 (11.7%)

92 (80.7%)
22 (19.1%)

0.194a
0.722a

11 (9.5%)
3 (2.6%)
1 (0.8%)

0.545a
0.899a
0.058

Late complication
Rectal bleeding
Present
Fistula
Present
Any grade-3 toxicities		

9 (15%)
5 (8.3%)
2 (3.3%)

P value

0.233a
0.543a
0.170a
0.001a
0.459a
0.090a
0.272a
0.938a
0.311a

0.671a

0.194a
0.125a
0.145a

0.115a

Abbrevation: SD= standart derivation, ECOG= Eastern Cooperative Oncology Group, LAR= Low-anterior Resection, MILES= Abdominoperineal resection, a=Pearson Chi-square test
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Figure 1A-B. Kaplan-Meier curves for OS and DFS

late complications occurred in two older patients
(3.3%) and one younger patient (0.8%). No significant difference was found between the two groups
in terms of late complications (p= 0.058). No grade
IV or V toxicity complications were found in either
group.

DISCUSSION
More than half of rectal cancer patients are 70
years of age or older. However, in recent years, an
increasing rate of rectal cancer has been observed
in younger patients (< 50 years). With the increased
incidence of rectal cancer and more aggressive in

Table 2. Univariate and multivariate analyses for OS and DFS

Univariate
p value

Older (≥ 65 year)

Younger (< 65 year)

Multivariate
HR
p value		

Univariate
p value

Multivariate
p value

HR

			 Overall survival
ECOG						
(0-1vs II-III)
0.022
0.007
1.90
0.963
–
–
Surgery time						
(≥ 8 week vs < 8 week)
0.005
0.004
2.67
0.001
0.001
2.73
Radiotheray doses						
(50Gy vs 45Gy)
0.03
0.08
2.46
0.780
–
–
			 Disease-free survival
ECOG						
(0-1vs II-III)
0.024		
2.40
0.003
0.021
2.77
Surgery time						
(≥ 8 week vs < 8 week)
0.005
0.004
2.27
0.001
0.001
2.73
Adjuvant chemoterapy						
(5-FU vs oxlipalitin based)
0.018
–
–
0.033
0.025

1.94

Abbrevation: ECOG= Eastern Cooperative Oncology Group, HR= Hazard ratio
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younger patients, optimal treatment selection has
become more important in both younger and older
patients with locally advanced rectal cancer. Based
on all these reasons and the study performed by
Guillerme et al.8, we divided our patients as aged
under 65 and over and investigated the factors affecting the treatment results.
The present study found no significant difference
in DFS between older and younger patients. However, a significantly lower OS was observe in older
patients compared to younger patients. In the study
conducted by Grosso et al.9 235, over 65 years old
and 211, 65 years and younger colorectal cancer
patients were examined. They found that 3-year
and 5-year survival rates were worse in the elderly
patient group. Similarly, 5-year survival was found
to be poor in older patients in our study (79% in
younger patients vs 68% older patients). Jiang et
al.10 compared 877 younger (< 70 years) and 295
older (≥ 70 years) patients who received nCRT and
curative surgery. They found no significant difference in DFS based on age in either univariate (p=
0.073) or multivariate (HR = 0.93; 95% CI: 0.68,
1.26; p= 0.63) analyses. Moreover, young and
older patients were similar OS time (HR= 1.228;
95% CI: 0.99-1.86; p= 0.20). In our analyses,
5-year DFS was similar between older (44.7%) and
younger (50.5%) patients (p= 0.311).Additionally,
the local recurrence rate (0% vs 0.5%) and distant
metastasis (15.3% vs 20.8%) were similar between
older and younger patients. We believe that the
reason for local recurrence and distant metastasis
being more common in young patients is the aggressive course of rectal cancer.
ECOG and Karnofsky score are a parameter used
in rectal and other cancers to evaluate the patient’s
general condition and to assess patients’s pretreatment status. These performance status scales
are mainly used to determine whether patients are
eligible for a particular treatment. Performance status has been shown to be a predictor of survival in
cancer patients in many studies.11,12 ECOG status
was naturally higher (ECOG II–III) in older patients due to additional chronic diseases, while it
was lower in younger patients (p= 0.001). Moreover, we found that ECOG 0–I (vs II–III) was an
independent prognostic factor for OS and DFS in
both groups.
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In locally advanced rectal cancer, nCRT treatment
is generally recommended and surgery is performed 6 weeks after treatment. Longer waiting
times after nCRT resulted in better tumor shrinkage, sphincter preservation and this was associated with better survival time. As a result of the
studies13-16 conducted in recent years, the period
between treatment and surgery has been increased
to 8 weeks or more. Moreover, published studies
reported that an interval of greater than 8 weeks
between nCRT and surgery was associated with
improved pCR and better DFS rates. In our study,
we found that an interval of greater than 8 weeks
between surgery and nCRT was an independent
prognostic factor for OS and DFS in both groups.
National Comprehensive Cancer Network guidelines ( NCCN) suggest a radiation dose of 45–50
Gy in 25-28 fractions for nCRT for the treatment of
rectal cancer. We used 45 or 50 Gy RT in line with
these guidelines. Multiple studies have demonstrated that short-course RT (25 Gy in 5 fractions)
were as effective as long course RT (50.4 Gy in 25
fractions).17,18 These studies found no differences
in sphincter preservation, local control or OS. Park
and Kim19 compared three dose fractionations (50
Gy in 25 fractions, 50.4 Gy in 28 fractions and 45
Gy in 25 fractions) and found no significant difference in local control, OS or DFS. In contrast, in our
study, an RT dose of 50 Gy (vs 45 Gy) was found
to be an independent prognostic factor for OS in
older patients.
Another important variable was the adjuvant chemotherapy regimen after surgery. The International
Society of Geriatric Oncology recommends 5-FUbased adjuvant chemotherapy for elderly patients
with advanced rectal cancer.20 Older patients are
less likely to take oxaliplatin-based chemotherapy
than younger patients. In the study performed by
Sun et al.21, 43 patients, ≥ 70 years, were operated
on and then evaluated for adjuvant chemotherapy.
Patients who received and did not receive adjuvant
chemotherapy were compared. Survival advantage of adjuvant chemotherapy was not shown in
the elderly patient group. It has been observed to
increase toxicity. In our study, with the exception
of acute hematologic toxicities in older patients,
adjuvant chemotherapy did not have a significant
effect on OS or DFS in older patients. However,
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oxaliplatin-based (vs 5-FU-based) adjuvant chemotherapy was found to be an independent prognostic factor for DFS in younger patients.
Although nCRT and surgical treatment (multimodal treatment) provide a survival advantage in
local advanced stage rectal cancer and reduce local
recurrence, treatment-related side effects are increased. Most of the time, side effects are well tolerated, but elderly patients occasionally interrupt
treatment because of side effects. Acute and late
toxicity rates were found to be better in our study
than in previous studies.22,23 Acute haematological
toxicity rate was higher in older patients. Although
our late toxicity rates were not statistically significant, they were close to significant. Thus, late toxicity can concluded to be higher in older patients.
There was several limitation to our study. First,
the number of patients was not homogeneously
distributed. Second, we could not determine if the
cause of death was due to a comorbidity.
In conclusion, although there were no differences
in DSF between the older and younger patients, OS
rates were lower in the older patient group. ECOG
of 0–I and > 8-week interval between nCRT and
surgery were significant prognostic factors for
OS and DFS in the multivariate analyses for both
groups. A higher rate of acute haematologic toxicity was observed in older patients than younger patients. However, they had similar tumour responses, treatment outcomes and survival. The findings
of this study will help with the development of
treatment strategies in older and younger patients
receiving nCRT for rectal cancer.
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