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Rezumat

Stadializarea si tratamentul cancerului rectal la pacientii sub si peste 70 de ani
— un studiu comparativ, multicentric, international

Introducere: Cancerul colorectal raméne una dintre principalele probleme
de sdnatate publica in medicina modern3, fiind printre cele mai frecvente neo-
plazii i a doua cauza de deces prin cancer. In ciuda progreselor semnificative
recente In metodele terapeutice si a popularizarii programelor de screening,
parcursul terapeutic si rezultatele variaza inca semnificativ intre pacienti.
Scopul acestui studiu a fost de a observa diferentele referitoare la stadializare,
conduita terapeutica si supravietuire, intre pacientii cu varsta <70 ani si >70 ani
diagnosticati cu cancer rectal.

Material si metoda: Studiul consta intr-o analiza retrospectiva a datelor
colectate prospectiv din noud centre situate in Polonia, Roméania si Germania.
Au fost inclugi pacienti operati consecutiv pentru cancer rectal in perioada
2013-2019, care au fost impartiti in doud grupe: <70 ani si >70 ani.
Rezultate: In total, au fost inclusi 2443 de pacienti, cu o varsta mediana de 66
de ani si o predominanta a sexului masculin (63,16%). Nu s-au identificat
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diferente semnificative intre grupele de varstd in ceea ce priveste sexul, localizarea tumorii sau stadializarea
acesteia. S-a observat un numar semnificativ mai mare de interventii cu formare de stoma gi un numéar mai mic de
ganglioni limfatici recoltati la pacientii varstnici. Nu s-au evidentiat diferente semnificative privind rata rezectiilor
RO. Utilizarea radioterapiei preoperatorii a fost mai frecventd la pacientii mai tineri. Nu au fost identificate
diferente semnificative cu privire la rata de raspuns complet, insa supravietuirea globald a fost semnificativ mai
scazuta la pacientii varstnici.

Concluzii: In ciuda unei stadializiri similare, pacientii varstnici gi cei tineri beneficiaza de conduite terapeutice
diferite, incluzand interventii chirurgicale mai putin radicale si o utilizare limitata a radioterapiei. Supravietuirea
globald este mai redusa la pacientii varstnici, indiferent de stadiul tumorii (I-IV).

Cuvinte cheie: cancer rectal, grupe de varsta, radioterapie, chirurgie

Abstract

Introduction: Colorectal cancer remains one of the major issues in modern healthcare, being one of the most common
neoplasms and the second leading cause of cancer-related deaths. Despite significant recent advances, treatment
modalities and the popularization of screening programs, treatment course and outcomes still vary among patients.
This study aimed to observe the differences in staging, course of treatment, and survival between patients <70 and
>70 years old with rectal cancer.

Material and Methods: The study was a retrospective analysis of data collected prospectively in nine centers
located in Poland, Romania, and Germany. Consecutive patients operated on for rectal cancer between 2013-2019
were included and divided into groups <70 and >70.

Results: A total of 2443 patients were included with a median age of 66 years and a predominance of male (63.16%).
There were no significant differences in terms of sex, tumor localization or staging between the younger and the older
group. A significantly higher number of procedures with stoma creation was observed and a lower number of lymph
nodes yielded in older patients. There were no significant differences in the rate of RO resections. The use of
preoperative radiotherapy was also higher in the younger group. The rate of complete response did not differ
significantly, and the overall survival was significantly lower in older patients.

Conclusions’ Despite similar staging, older and younger patients receive different treatment course, including less
radical surgery and less frequent use of radiotherapy. Overall survival is poorer in older patients in stages I-IV.

Keywords: rectal cancer, age groups, radiotherapy, surgery

Introduction but also improves functional outcomes. However,

significant discrepancies in the treatment of rectal

Colorectal cancer is one of the major concerns of
present-day medicine. It is the third most common
neoplasm worldwide, and the second leading
cause of cancer-related deaths. When observing
individuals >70 years old, a similar incidence 1is
observed, making them the most prevalent age-
related group of colorectal cancer occurrence (1,2).
Rectal cancer is the most frequent location of
colorectal cancer (3). In recent years, a general
decrease in the prevalence of colorectal cancer has
been observed. However, its incidence has
increased significantly among the early-onset
group (4-9).

Past advances in the treatment of rectal cancer
have provided a wide range of modalities, tailored
to the staging and condition of the patient (1,7,10-
12). Optimal treatment not only enhances survival

cancer exist both between and within countries,
resulting in guidelines not always being followed
(13-15). One aspect of this disparity is that
older patients are sometimes denied the best
possible treatment options based solely on their
chronological age, with no regard to their biological
reserves (16-18). Several studies have indicated
that older patients with rectal cancer less
frequently receive radiotherapy, radical surgical
treatment, or surgery itself, compared to younger
patients with the same stage of disease (19-23). It
has been proven that when older and younger
patients (<80 and >80) receive similar treatment for
rectal cancer, their long-term survival is comparable
(16,20).

There is a general belief that colorectal cancer
tends to have lower survival rates in older patients
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(24). However, survival data for older patients with
rectal cancer are, to a considerable extent, based on
predictive models. Meanwhile, several studies
indicate that patients with early-onset colorectal
cancer are often diagnosed at more advanced
stages of the disease (19,21), and may have poorer
treatment outcomes (25).

The purpose of this study was to expand the
knowledge of the differences in staging, survival,
and treatment of rectal cancer between younger
and older patients, based on actual patient data
collected from multiple centers.

Material and Methods

The study was a retrospective analysis of prospec-
tively collected clinical data. It was approved
by the Bioethics Committee of Jagiellonian
University in Krakow, Poland (number of
approval: 1072. 6120.120.2021) and registered at
ClinicalTrials.gov (registration number is:
NCT04947020). The official acronym of the study
is BARO-1 — which stands for the database for
Analysis of Rectal cancer Oncological results.

Patients were enrolled from nine centers across
three European countries (Poland, Romania,
Germany), including both oncological and non-
oncological centers. Oncological centers were
defined as facilities with onsite access to both
radiotherapy and chemotherapy.

Consecutive patients treated for primary rectal
cancer between 2013 and 2019 at centers partici-
pating in the study were included. Information on
patients’ sex, age, tumor location and pathological
staging, type of procedure, number of resected and
positive lymph nodes, radicality of resection, use of
different types of radiotherapy, and survival was
gathered. Patients who did not have rectal cancer
or had incomplete data on surgical treatment or
radiotherapy were excluded from the study. In
most analyses, patients were divided into two age
groups based on a cutoff set at 70 years old.

Different types of the radiotherapy were defined
as the following: preoperative short-course radio-
therapy (SCRT) consisting of 5 x 5Gy fractions,
preoperative chemo-radiotherapy (CRT) — 45-50
Gy in 25-28 fractions, or any postoperative
radiotherapy. The TNM classification of rectal
cancer was based on the pathological evaluation of
surgical specimens, and staging was conducted
according to UICC guidelines. Procedures
involving stoma formation included abdomino-
perineal resections (APR), Hartman procedures,
and colostomies.

Statistical Analysis

Statistical analysis was performed using IBM
SPSS Statistics version 29.0.2.0 (20). The
distribution of analyzed variables was assessed
using the Shapiro-Wilk test, which indicated
abnormal distribution in all variables, necessitating
the use of nonparametric tests. Chi2 test was used
for the analysis of the nominal variables, and the
U-Mann-Whitney test for quantitative variables.
Overall survival and recurrence free survival was
analyzed using Kaplan-Meier curves and the Cox
regression model.

Results

A total of 2443 patients treated in nine centers in
the three countries were included in the analysis.
Of these, 1963 subjects were enrolled in Poland,
307 in Romania, and 163 in Germany. The median
age of the included patients was 66 years (IQR 61-
76). In the entire cohort and both age groups, there
was a predominance of males (63.16%). Tumors in
both age groups were most commonly located
between 6-10 cm from the anal sphincter.
Additionally, in both groups, most patients under-
went surgery at stage pT2, pNO, and MO. There
were no significant differences between the <70
and >70 age groups in terms of sex, tumor localiza-
tion or staging (7able I). However, when the N
stage was analyzed dichotomously (N=0 or N>0), a
significantly higher percentage of patients with
N>0 was noted in the younger group (43.02% vs.
38.28%; p=0.026).

The most common type of surgical procedure
performed was anterior resection (63.41%). When
comparing the prevalence of procedures involving
a stoma (APR, Hartman procedures and sigmoido-
stomies) versus those without (anterior resections
(AR), transanal endoscopic microsurgery (TEM)),
procedures involving a stoma were significantly
more common in older patients (37.33% vs. 35.24%:;
p=0.001). In the group of patients with tumors
located between 6-10 cm from the anal verge, there
was also a significantly greater prevalence of
procedures with a stoma in older patients (23.77%
vs. 13.18%; p<0.001).

RO resections were achieved in 81.87% of
patients, without significant differences between
the age groups. The younger group had a signifi-
cantly higher median number of resected nodes (13
vs. 11; p<0.001). SCRT was used more often used in
the older group, though not significantly, while
CRT was significantly more common in the
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Table 1.  Group characteristics
whole group <70 =70 p
Number of patients 2443 1567 876
100.00% 64.14% 35.86%
Age median 66 61 76
IQR 25-75 59-73 55-65 73-80
Sex female 900 559 341 0.110
36.84% 35.67% 38.93%
male 1543 1008 535
63.16% 64.33% 61.07%
Tumor localization
0-5cm 731 489 242 0.121
34.17% 35.36% 32.01%
6-10 cm 922 574 348
43.10% 41.50% 46.03%
>10cm 486 320 166
22.72% 23.14% 21.96%
pT 0 100 65 35 0.338
4.28% 4.29% 4.25%
1 134 81 53
5.73% 5.35% 6.43%
2 574 372 202
24.54% 24.55% 24.51%
3 1296 839 457
55.41% 55.38% 55.46%
4 235 158 77
10.05% 10.43% 9.34%
pN 0 1369 861 508 0.151
58.65% 56.98% 61.73%
1 575 390 185
24.64% 25.81% 22.48%
2 390 260 130
16.71% 17.21% 15.80%
pM 0 2038 1307 731 0.365
85.96% 85.37% 87.02%
1 333 224 109
14.04% 14.63% 12.98%

younger group. When analyzing preoperative
radiotherapy (both SCRT and CRT), there was a
significantly higher prevalence of radiotherapy use
in the younger group. The use of postoperative
chemoradiotherapy (PCRT) did not differ signifi-
cantly between the age groups (7able 2, Fig. 1).

A subgroup from the whole study was identified
that should receive preoperative radiotherapy
based on guidelines, meaning they were classified
as T>3 or N>0 and MO (1,26). This subgroup
accounted for 56.12% of the whole cohort. The use
of all forms of radiotherapy was higher in this sub-
group than in the entire cohort. Similar to the
whole group, the use of CRT was significantly
higher in younger patients, while other forms
showed no significant differences.

Within the T3/4N+MO group, procedures
involving stoma formation were significantly more
common in older patients. The median of resected
lymph nodes was significantly higher in younger
patients. The percent of RO resections and the

number of positive lymph nodes did not differ signifi-
cantly between the age groups (7able 3, Fig. 2).

The rate of complete response (T0 in pathologi-
cal specimen) comprised 6.14% of patients who
received preoperative SCRT or CRT. There was no
significant difference in complete response between
younger and older patients (6.43% vs. 5.60%;
p=0.580). Similarly, the difference in near complete
response rate (T'1 in pathological specimen) between
younger and older patients was not significant
(4.29% vs. 4.31%; p=0.987).

When analyzing only patients who received pre-
operative CRT, the differences in complete
response (<70 13.01% vs. >70 12.99%; p=0.996) or
near complete response (3.27% vs. 2.49%; p=0.134)
were also insignificant.

The median number of resected nodes was
significantly lower in the group of patients with a
complete response compared to those who received
SCRT or CRT and did not achieve a complete
response (10 vs. 13; p=0.003).
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Table 2.  The comparison of the treatment and its results between the age groups
whole group <70 =70 p
Type of operation APR 509 340 169
20.84% 21.70% 19.29%
AR 1549 1036 513
63.41% 66.11% 58.56%
Hartmann 237 114 123
9.70% 7.28% 14.04%
TEM 46 25 21
1.88% 1.60% 2.40%
Sigmoidostomies 67 32 35
2.74% 2.04% 4.00%
Procedures with stoma 813 486 327 0.001
33.76% 31.42% 37.98%
R 0 2000 1302 698 0.368
85.65% 86.23% 84.61%
1 119 70 49
5.10% 4.64% 5.94%
2 216 138 78
9.25% 9.14% 9.45%
Lymph nodes resected median 12 13 11 <0.001
IQR 25-75 7-18 8-19 6-17
Positive lymph nodes median 0 0 0 0.027
IQR 25-75 0-2 0-2 0-2
SCRT 838 507 331 0.064
34.30% 32.35% 37.79%
CRT 335 258 77 <0.001
13.71% 16.46% 8.79%
SCRT or CRT 1173 765 408 0.02
48.01% 48.82% 46.58%
PCRT 237 159 78 0.163
9.70% 10.15% 8.90%
60.00%
? 48.82% 46.58%
50.00% Ep—
40.00% R
32.35%
30.00%
0,
20.00% 16.46% .
10.00% 8.79% 10.15% 8.90%
. 0
SCRT CRT SCRT or CRT PCRT
p=0.064 p<0.001 p=0.02 p=0.163
m<70 m=70
Figure 1. Comparison of the use of different forms of radiotherapy between groups <70 and =70.

Ninety-day mortality was significantly higher
in the older group than in younger patients (6.51%
vs. 2.54%; p<0.001). Survival rates were analyzed
in 1, 2, 3, and 5-year periods. In each period,
the percentage of patients who were alive was
significantly higher in the younger group. Overall
survival estimated using the Kaplan-Meier curve
was significantly higher in the younger group

(p<0.001) (Fig. 3 A). This difference persisted when
calculated using Cox regression, adjusted for
covariates such as sex and UICC stage (Fig. 3 B).
Analyzing each UICC stages separately, overall
survival was significantly higher in younger
patients across all stages (1-4), except for UICC
stage 0 (Fig. 4.

The overall survival in patients who received
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Table 3.  The comparison of the treatment of patients T3/4 or N+ and MO

whole group <70 =70 p
number of patients 1371 894 477
SCRT 515 320 195 0.197
37.56% 35.79% 40.88%
CRT 190 146 44 <0.001
13.86% 16.33% 9.22%
SCRT or CRT 705 466 239 0.118
51.42% 52.13% 50.10%
PCRT 166 112 54 0.350
12.11% 12.53% 11.32%
procedures with stoma 446 268 178 0.006
32.53% 29.98% 37.32%
R>0 89 54 35 0.320
6.49% 6.04% 7.34%
Number of resected lymph nodes median 13 14 12 0.005
IGR 8-19 9-19 7-19
Number of positive lymph nodes median 1 1 0 0.196
IGR 0-2 0-2 0-2

60.00%
50.00% v 10,88
40.00% 39-79% 24.88%

12.53% 11.32%

30.00% -
20.00% 16.33%
10.00% 9.22%
0.00% ] L]

SCRT CRT SCRT or CRT PCRT
p=0.197 p<0.001 p=0.118 p=0.350

92.13% 50.10%

m<70 m =70

Figure 2. Comparison of the use of different forms of radiotherapy between patients <70 and =70 in the group T3/4
or N+ and MO.

A A B A
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Figure 3.  Overall survival analysis with comparison between age groups. (A) - Kaplan-Meier overall survival analysis; p<0.001;
(B) - Cox regression — overall survival analysis with sex and UICC stage covariates; p<0.001.
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Figure 4.  Overall survival in different UICC stages using Kaplan-Meier

curve analysis. (A) - stage 0, p=0.448; (B) - stage 1,
p<0.001; (C) — stage 2, p<0.001; (D) — stage 3, p=0.002
(E) — stage 4, p=0.003

SCRT or CRT was analyzed across all patients

and within the subgroup T38/4 or N+ and MO. A
significant difference in overall survival favoring
the younger group was observed in both analyses.

However, when specifically examining patients in
whom RO resection was achieved, there was no
significant difference in overall survival between
the age groups (Fig: 5).
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All patients who received SCRT or CRT
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Figure 5.  Kaplan-Meier analysis of overall survival between the age

groups of patients who received SCRT or CRT.
(A) — p=0.002; (B) - p=0.022; (C) — p=0.176.

In patients who achieved a complete response to
preoperative treatment (SCRT or CRT), 1-year sur-
vival rate was 97.14%. No significant difference in
overall survival between younger and older
patients was identified within this group (Fig. 6).

Discussion

An insight into the current literature reveals sev-
eral discrepancies regarding the comparison
between older and younger patients in terms of
staging, treatment, and survival in rectal cancer.

Patients with complete response

1.0 +— wiekk70

<70
=70

— — —— + - +—t

0.8

0.6

0.4

Cum Survival

0.2

0.0

.00 2.00 4.00 6.00

Overall Survival

8.00 10.00

Figure 6.  Comparison of the overall survival between patients <70

and =70 within the group of patients with a complete
response to radiotherapy (n=69); p=0.924.

This study aimed to investigate these differences
between patients <70 and >70 years of age.

No significant differences were observed in
terms of sex, tumor staging, or localization
between <70 and >70 groups. However, significant
variations were observed in the course of treat-
ment. Older patients presented with a higher
prevalence of procedures involving stoma forma-
tion and a lower number of resected lymph nodes
compared to the younger population. Furthermore,
preoperative treatment strategies differed signifi-
cantly between age groups, the use of SCRT or
CRT was significantly higher in younger patients.

The subgroup of patients who, based on the
guidelines should receive preoperative radio-
therapy, encompassed 56.12% of the whole cohort.
In these patients, the percentage treated with
CRT and the number of resected lymph nodes
were significantly higher in patients <70, while
the number of procedures involving stoma
creation was higher in patients >70.

There were no significant differences observed
in the rates of complete response or near complete
response rate between the age groups.
Nevertheless, patients who achieved a complete
response had a significantly lower number of
lymph nodes yield compared to those who did not.

Overall survival was significantly lower in
older patients. However, among patients T3/
4N+MO who received SCRT or CRT and achieved
RO resection or in patients who achieved a
complete response, there were no significant
differences in overall survival between age
groups.
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Previous studies have indicated that rectal
cancer is often diagnosed at more advanced stages
in younger patients (19,27-30). One possible
explanation for this difference could be the
widespread implementation and popularity of
screening programs in older groups, which are not
as common and easily-accessible among younger
patients (7,31-34). In addition, awareness of
colorectal cancer symptoms is supposed to be
scarce among younger individuals, potentially
leading to delayed diagnosis (35). However, the
findings of the current study contradict the results
of previous studies, showing no significant
differences in staging between age groups. The
cutoff between the age groups in present study was
70 years old, significantly higher than in reference
studies that defined younger groups at ages 40
(29,30) or 50 (19,27,28) years.

Recent years have brought significant
advancements in the treatment of rectal cancer,
including the increased use of radiotherapy and
the widespread implementation of multidiscipli-
nary approach (36). Preoperative radiotherapy
constitutes the gold standard for managing
advanced cases of rectal cancer (26,37). The
current study highlights a significantly lower use
of SCRT or CRT in older patients, which is
consistent with previous reports (21-23,38,39).

Several studies have revealed that a more
conservative surgical approach was more common
in older patients compared to younger individuals.
Previous research has shown that older patients
were less likely to be operated on with the inten-
tion to treat (20) (80 years cutoff point) or undergo
major radical resections (16,23,40) (70-, 75- and 70-
years cutoff point respectively) than their younger
counterparts. However, the present study did not
identify a significant difference in the radicality of
resection between age groups. Older patients
typically have a lower number of resected lymph
nodes (41-43), which is supported by the results of
the current study. Moreover, the median number of
resected lymph nodes (11) in the group >70 in
our study did not even reach the recommended
benchmark of 12 nodes (44).

Numerous studies have demonstrated that
neoadjuvant radiotherapy diminishes the nodes
yield retrieved in surgical specimen (45-48). This
finding could be potentially explained by the expo-
sure to radiotherapy causing the immune process-
es and fibrosis, making nodes harder to identify
during surgery. However, what is noteworthy in
the current study is that the median of resected
nodes was significantly lower in patients with a

complete response to radiotherapy than in those
who received SCRT or CRT and did not achieve it.
Nevertheless, this observation aligns with findings
from previous reports (49), similarly to the lack of
differences in complete response rate between the
age groups (50).

In the past there used to be a belief that younger
patients with colorectal cancer have poorer
prognosis (29). However, more recent research
shows comparable survival outcomes between age
groups (22,27,29,51,52). The results from our
cohort show poorer survival in older groups in all
stages. Nonetheless, it is important to note that
previous studies focusing on younger patients used
lower age cutoff points, which should be taken into
consideration when interpreting these findings.
Furthermore, younger and older groups may
indeed present similar results, however, it was
proven before that younger patients are diagnosed
with worse staging, and older ones are often treat-
ed suboptimally. Additionally, in our cohort, overall
survival among subgroup T3/4 or N+ and MO who
received SCRT or CRT and underwent RO
resection did not differ between younger and older
patients. This may conclude that if patients receive
optimal treatment at the same stage, they could
have similar outcomes with no regard to their
chronological age.

This research has several limitations. A major
one 1s that staging relied solely on postoperative
histopathological analysis without data on pre-
operative clinical assessment, which plays a crucial
role in proper treatment tailoring (53,54). This
limits the evaluation of the effect of radiotherapy.
Moreover, poor reporting of recurrence events
hindered a reliable analysis of recurrence-free
survival, although overall survival was not affected
due to the national, governmental registry data.
Another limitation of the study was that only two
age groups were compared, without a more
comprehensive evaluation of age-related trends.
Additionally, the study predominantly included
centers located in Poland, where significant
changes in oncological care organization were
implemented during the study period, which could
have affected the internal consistency of collected
data (36).

Conclusions

The results of the study show that patients <70
and >70 in our cohort have similar staging at the
time of diagnosis. Radiotherapy is used less
frequently in older patients and the surgical treat-
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ment is more conservative, including greater
prevalence of procedures with stoma formation and
lower number of resected lymph nodes. The overall
survival is significantly higher in younger patients
in all stages. However, within the group of patients
with stage II or I1I, treated with SCRT or CRT who
underwent radical surgery, the overall survival did
not differ significantly. Further research, including
an analysis of ¢cTNM assessed before treatment
initiation, should be conducted to obtain more
conclusions.
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