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Introduction

There is no doubt that the Coronavirus Disease 2019 
(COVID-19) pandemic leading to a delay of diagnosis 
and poor care for cancer patients (1). In response to the 
COVID-19 pandemic, multigastroenterological society 
guidelines advised all hospitals and outpatient care 

centers to defer non-emergency medical procedures and 
surgeries (2), which led to the suspension of screening 
and monitoring for CRC with colonoscopy. Disruption 
of colorectal prevention may lead to delayed diagnosis of 
CRC, tumors were detected at more advanced stage (3). 
A survey in UK estimates that the number of avoidable 
cancer deaths will expected increase significantly as a result 
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of delayed diagnosis caused by the COVID-19 pandemic. 
Five years after CRC diagnosed, the number of deaths will 
increased by 15.3–16.6%, amounting to 1,445 (95% CI: 
1,392–1,591) to 1,563 (1,534–1,592) additional deaths (4). 
The number of patients aged >75 years (i.e., patients who 
were not invited for biennial fecal immunochemical testing) 
diagnosed as CRC was significantly lower than expected 
during the COVID-19 pandemic (5). Cancer patients have 
been greatly affected by this epidemic.

Colorectal cancer (CRC) ranks as the third most 
common malignant tumor globally, and it also has the 
fourth highest mortality rate of any cancer (6,7). By 2035, 
deaths from colon and rectal cancer are predicted to 
increase by 60.0% and 71.5%, respectively, in all countries 
due to population growth and aging (7). In China, the 
incidence of CRC has shown a steady incline in recent 
years (8); from being the 29th leading cause of death in 
1990, by 2017, the malignancy had risen to 15th place (9). In 
particular, with the aging of the Chinese population, there 
has been an increasing number of elderly people receiving 
diagnoses of colon cancer. However, this group of patients 
is often overlooked by prospective randomized controlled 
studies due to the predisposition of elderly patients to 
multiple underlying diseases. Many studies revealed the 
features of CRC in elderly patents are quite different from 
those in the young group. Family syndrome accounts for 
about 20% of young-onset colorectal cancers, and the rest 
are usually microsatellite stable cancers. Early-onset CRC 
of young adults are characterized by late diagnosis, poorly 
cell differentiation, and a high incidence of signet ring cell 
histology, and the primary tumor on the left side of the  
colon (10). On the contrary, the proportion of right-
sided colon cancer and the incidence of microsatellite 
instability were higher in elderly than in younger colorectal  
patients (11). There is lack of concrete date on the 
proportion of family syndrome and microsatellite stable 
cancer in elderly CRC patient. Elderly patients are 
more likely to have comorbidities than younger ones, 
such as cardiovascular disease, respiratory disease, renal 
insufficiency and liver insufficiency, which increase the risk 
of treatment. Age is an independent risk factor for hospital 
morbidity and mortality after colorectal surgery (12).  
Mucinous carcinoma and serrated adenocarcinoma are 
likely to be found in elderly CRC patients (13). Elderly 
patients are more likely to have larger, locally infiltrating 
CRC, but the frequency of lymph node metastasis is lower 
than younger patients (14). However, compared with 
younger patients, elderly CRC patients are undertreated 

primarily because of their age, not because of their tumor 
type or comorbidities. The tumor-specific survival time 
was significantly shorter in elderly patients, partly due to 
inadequate treatment (15). Moreover, due to the influence 
of traditional concepts and a lack of confidence in their 
own health status, elderly patients are prone to give up 
treatment. So far, no study has specifically focused on 
different treatment options for this patient group, and data 
at the high evidence-based medicine level are lacking. 

A number of studies have demonstrated that patient 
survival can be significantly prolonged by endoscopic 
or surgical resection of the primary lesions, and modes 
of  treatment such as  adjuvant chemotherapy and  
radiotherapy (16). However, there is still a lack of relevant 
studies on the treatment and prognosis of CRC in elderly 
patients over the age of 80 years. Physical health varies 
widely among the elderly population: some individuals are 
as healthy as younger adults, whereas others suffer from 
multiple complications and have significantly reduced 
tolerance to cancer treatment. Whether surgery can 
obtain benefits and whether adjuvant therapy, such as 
chemotherapy and radiotherapy, is recommendable are 
still points of contention in the treatment of CRC patients 
aged 80 and above. Furthermore, related studies sometimes 
produce distinct conclusions. As a result, a standardized 
treatment method for this subgroup does not exist, and 
treatment decisions are sometimes made according to the 
wishes of the patients and their families, or the preferences 
of the treating physician. Many studies underlined the 
importance of aggressive treatment for patents of CRC. 
However the majority of them were conducted on patients 
younger than 80 years. We compared the overall survival 
time of different treatment in the very old group, which has 
seldom been provided in previous studies.

In the present study, a retrospective analysis of clinical 
data of patients aged 80 years and over who died from CRC 
in PLA General Hospital from 1993 to 2020 was conducted. 
Using a statistical approach, we assessed the treatment 
and prognosis of these patients, with the aim of providing 
clinicians with treatment options for CRC in the elderly 
population.

We present the following article in accordance with the 
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/jgo-21-63).

Methods

The study was approved by the PLA General Hospital 
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Medical Ethics Committee (No. S2020-447-01). Clinical 
data of patients aged over 80 years old who were diagnosed 
with and died from CRC between 1993 and 2020 were 
retrospectively collected from our hospital records. All 
patients had a histological diagnosis of CRC. Patients 
with hereditary CRC based on the medical records were 
excluded. Patients who were not confirmed by pathology 
and those whose deaths were not confirmed on their records 
were excluded, as were patients with incomplete clinical 
data. All patients were staged according to the American 
Joint Committee on Cancer/Union for International 
Cancer Control staging system [tumor-node-metastasis 
(TNM) staging system] (8th edition) (17). For patients 
without pathological staging data, the clinical stage was 
used.

Data collection

Data of cases were collected, including clinical pathology 
[e.g., (adenocarcinoma, mucinous adenocarcinoma, or 
adenosquamous carcinoma ), degree of differentiation 
(well, moderately, or poorly differentiated)], clinical stage 
(stage I, II, III, or IV), anatomic sites (right side of the 
colon including the cecum, ascending colon, and hepatic 
flexure; left side of the colon including the splenic flexure, 
descending colon, sigmoid colon, and rectosigmoid; or 
the rectum), and clinical features such as age, sex, smoking 
history, tumor history, and complications.

To minimize the deviation, we selected data from 
deceased patients. We attached great importance to 
the integrity of the data, every piece of information is 
rigorously examined and verified. Special attention was paid 
to the uniformity of diagnostic criteria for individual cases. 
A complete pathology report is required for every case. 
The study subjects were from the same hospital, and the 
conditions of examination and treatment were consistent. 
Data were collected by gastroenterology clinicians with  
10 years of specialized experience.

All procedures performed in this study involving human 
participants were in accordance with the Declaration of 
Helsinki (as revised in 2013). Individual consent for this 
retrospective analysis was waived.

Statistical analyses

SAS 9.4 (SAS Institute Inc., Cary, NC, USA) was used for 
descriptive statistical analysis of the experimental data, and 
Graphpad prism (GraphPad Software, La Jolla California, 

USA) 8.0 was used for the survival analysis. Frequencies (%) 
were used to describe enumeration data, and measurement 
data were described as means, medians, and standard 
deviations. For survival analysis, univariate Kaplan-Meier 
analysis and the logrank test were used to draw survival 
analysis curves. Subsequently, variables with a P value 
<0.05 in the univariate test were included in a multivariate 
Cox regression model. To select an appropriate factors 
for categorical variables, a multivariate Cox regression 
model was built with hazard ratio (HR) values as the risk 
assessment parameter. P<0.05 was considered statistically 
significant, and tests were 2-sided.

Results

Patient characteristics

Eighty-seven patients with CRC who died in our hospital 
in the period from 1993 to 2020 were included in our 
study. All of the patients were aged over 80 years old, died 
from pathologically confirmed CRC (histopathology), and 
had complete clinical data. Adenocarcinoma was the most 
common clinical pathology among the patients. Table 1 
details the clinical characteristics of the patients. In our 
cohort, the majority of patients had complications of the 
circulatory or respiratory system, with the most common 
complications being hypertension, coronary heart disease, 
diabetes, and pneumonia. Ten patients had other kinds of 
tumors, and 65.5% of patients had an Eastern Cooperative 
Oncology Group (ECOG) score of 1 when they were 
diagnosed (Table 1).

Clinical characteristics and survival

The overall median survival time of the patients in our 
cohort was 45 months. For patients with adenocarcinoma, 
MAC, and adenosquamous carcinoma, the median survival 
time was 39, 22, and 128 months, respectively (Table 2). 
Among the patients, the CRC was found most frequently in 
the right colon. The median survival time of patients with 
tumors in the right colon, left colon, and rectum was 22, 
57, and 49 months, respectively (Table 2). Sex, smoking, and 
complications were found to have no significant effect on 
survival time (Table 3).

Primary tumor characteristics and survival

The effects of pathological pattern, primary site, staging, 
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and degree of differentiation on patient survival are shown 
in Figure 1. The pathological pattern and primary site 
had no significant effect on overall survival (OS) time. 
In our study, 8 patients (9.2%) did not undergo staging 
evaluation, and 32.2% patients had stage IV disease at the 
time of diagnosis. The survival time of stage IV patients was 
significantly shorter than that of stage I patients (P=0.001). 
The effect of the degree of differentiation on survival time 
was also significant. Furthermore, poorly to moderately, 
moderately and moderately to well differentiated cancer 
cells were associated with a reduced risk of death compared 
to poorly differentiated cancer cells (P<0.05). Tumor size 
had no significant effect on OS time (P=0.010).

Treatment and survival

Twenty-one patients in our study received no treatment 
after diagnosis. Among the 66 patients who accepted 
treatment, the most common treatment was surgery. 
Forty patients accepted surgery, 17 accepted surgery 
and adjuvant therapy (radiotherapy, chemotherapy, or 
chemoradiotherapy), 7 accepted adjuvant therapy, and 2 
accepted endoscopic mucosal resection (EMR). Survival 
analysis showed that patients who received surgery had a 
longer survival time than those who did not (Figure 2).

Discussion

One-third of new CRC diagnoses worldwide are in patients 

Table 1 Characteristics of elderly CRC patients

Patient characteristics N=87

Age (years) 80–96 (85.400±3.820)

Sex, n (%)

Male 62 (71.3)

Female 25 (28.7)

Smoking, n (%)

Yes 24 (27.6)

No 63 (72.4)

ECOG PS, n (%)

0 0

1 57 (65.5)

2 18 (20.7)

3 12 (13.8)

Histology, n (%)

Adenocarcinoma 75 (86.2)

Mucoid adenocarcinoma 8 (9.2)

Adenosquamous carcinoma 4 (4.6)

Tumor location

Colon, right side 44 (50.6)

Colon, left side 17 (19.5)

Rectum 26 (29.9)

Cancer stage, n (%)

I 8 (9.2)

II 31 (35.6)

III 12 (13.8)

IV 28 (32.2)

Unknown 8 (9.2)

Comorbidity, n (%)

Hypertension 49 (56.3)

Heart 32 (36.8)

Diabetes 20 (23.0)

Lung 16 (18.4)

Cerebrovascular accident 10 (11.5)

Chronic renal failure 3 (3.4)

Any prior tumor 10 (11.5)

No 1 4(16.1)

Table 1 (continued)

Table 1 (continued)

Patient characteristics N=87

Primary treatment, n (%)

Surgery 40 (46.0)

Surgery + adjuvant therapy 17 (19.5)

Chemotherapy and/or radiotherapy 7 (8.0)

EMR 2 (2.3)

No therapy 21 (24.1)

Tumor size, n (%)

≤30 mm 18 (20.7)

≤50 mm 25 (28.7)

>50 mm 14 (16.1)

Unknown 30 (34.5)
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over 75 years old (18). To date, a standard treatment for 
CRC in elderly patients has yet to be established (11). 
Previous studies have found that patients over the age of  
75 years often fail to receive appropriate treatments (19). 
Old age should not be viewed as a reason for the patients 
to give up the opportunity of curable treatment such as 
surgery or chemotherapy. The overall physical state of 
elderly patients should be comprehensively assessed, and an 
appropriate treatment plan should be given according to the 
assessment results (20). At present, clinical studies of elderly 
patients with CRC are limited (21-23); however, the current 
study provides a basis for the use of surgery and adjuvant 
therapy in the treatment of such patients.

Patients with stage IV tumors made up the largest 
proportion of patients in this study. For these patients, 
metastases were found at the time of diagnosis. Another 
finding was that almost all stage II and III patients received 
surgery, whereas stage IV patients were more likely to 
receive only supportive care. Approximately one-third of the 
patients in our study were at an advanced stage, and they all 
received only supportive care. Many factors can influence 
treatment decision-making in elderly patients with CRC, 
including age, complications, the physiological function of 
an organ, and the opinions of the patient and their relatives. 
The most common reasons for elderly patients declining 
adjuvant chemotherapy are age, complications, a poor 
physical condition, or rejection by the patient or family 
members (24). 

At present, surgery is believed to be the treatment of 

choice for stage I–III colon cancers and some stage IV 
colon cancers (25). Some studies have suggested that 
surgical treatment shortens the OS of elderly patients 

(26,27), whereas others have arrived at the opposite 
conclusion (28,29). In our study, the univariate analysis 
found that there was a significant difference in the survival 
rates of patients who did and did not receive surgical 
treatment, and the difference was still significant in the 
multivariate analysis. This observation confirmed that 
surgical treatment could significantly improve the survival 
of elderly patients with colon cancer; thus, we believe that 
surgery is a feasible approach to treat colon cancer, even 
in the elderly population (30,31). Age was the main reason 
for the different therapeutic approaches in young and 
elderly CRC patients (15). A study by Temple et al. (32) 
observed that primary-cancer-directed surgery (CDS) was 
less performed on patients older than 75 years, blacks, and 
those of lower socioeconomic status. There are many lines 
of evidence to support that most elderly people’s bodies 
can tolerate cancer treatment and benefit from it as much 
as young people (33,34). Although the 5-year OS in the 
elderly group was lower than that in the younger group 
(64% vs. 80%, P<0.01), there was no difference in disease-
specific survival at 5 years between those two groups (35). A 
Chinese study of CRC patients aged ≥80 showed that, 40 of 
the 186 patients died after laparoscopic or open surgery, the 
3- and 5-year OS rates were 79.6% and 63.4% in the open 
group and 83.9% and 73.1% in the laparoscopic group (36). 
However, the difference in survival may be attributable 

Table 2 Pathology and survival

Tumor characteristics

Median survival times

Estimate Std. error
95% Confidence interval

Lower bound Upper bound

Pathology

Adenocarcinoma 39.000 7.687 23.913 54.087

Mucoid adenocarcinoma 22.000 28.991 0.000 78.823

Adenosquamous carcinoma 128.000 109.000 0.000 341.640

Tumor location

Colon, right side 22.000 12.319 0.000 46.145

Colon, left side 57.000 17.493 22.714 91.286

Rectum 49.000 8.668 32.010 65.990

Overall 45.000 7.254 30.782 59.218
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to reasons other than the presence or absence of surgery, 
such as perioperative care and postoperative nutritional 
support. Without information such as the quality of surgery, 
postoperative complications, and perioperative care, residual 
confounding by unmeasured factors cannot be ruled out. 

After including combinations of chemotherapy, 
radiotherapy, and different treatment regimens into the 
multivariate analysis, we found that treatment combining 
surgery with chemotherapy or radiotherapy had no 
significant effect on the survival time of patients. From 
this, it can be inferred that uncertainty surrounds whether 
or not elderly patients can benefit from chemotherapy or 
radiotherapy. Adjuvant chemotherapy has clearly been 
shown to reduce the risks of disease recurrence and death 

in colon cancer patients with lymph node metastasis. 
However, the role of adjuvant therapy in treating patients 
with stage II colon cancer and elderly patients remains 
controversial (37). Some investigators believe that adjuvant 
therapy should be recommended for patients with stage 
III colon cancer to reduce recurrence and improve survival 
(38-40), but other studies have reached completely opposite 
conclusions. For instance, in the study of Vermeer, no clear 
linear pattern was observed between a higher proportion 
of adjuvant chemotherapy and better relative survival (41). 
A recently published phase III trial assessed the efficacy 
of 5-fluorouracil/folic acid (or levamisole) combined with 
adjuvant therapy in 3,239 patients with CRC versus an 
observation group. The study showed that the proportional 

Table 3 Primary tumor characteristics and survival

Characteristics

Variables in the equation

β SE Wald χ2 P HR
95.0% CI 

Lower Upper

Tumor size −0.077 0.103 0.560 0.454 0.926 0.757 1.133

Pathology

MA (vs. A) 0.713 0.612 1.359 0.244 2.041 0.615 6.770 

ASC (vs. A) −1.527 1.501 1.035 0.309 0.217 0.011 4.115 

Differentiation 

P-M (vs. P) −2.343 0.992 5.581 0.018* 0.096 0.014 0.671 

M (vs. P) −2.161 0.926 5.451 0.020* 0.115 0.019 0.707 

M-W (vs. P) −2.350 1.005 5.467 0.019* 0.095 0.013 0.684 

W (vs. P) −1.147 1.609 0.508 0.476 0.317 0.014 7.442 

Stage

II (vs. I) 0.226 0.757 0.089 0.765 1.253 0.284 5.521 

III (vs. I) 0.273 0.917 0.089 0.766 1.314 0.218 7.923 

IV (vs. I) 2.637 1.203 4.806 0.028* 13.972 1.322 147.602 

Treatment

C, R, or C+R (vs. no) −2.221 1.222 3.305 0.069 0.108 0.010 1.189 

S (vs. no) −3.072 1.394 4.856 0.028* 0.046 0.003 0.712 

S+C, S+R, or S+C+R (vs. no) −3.739 1.981 3.561 0.059 0.024 0.000 1.155 

Diabetes (vs. no) 0.261 0.559 0.218 0.640 1.299 0.434 3.886 

Lung disease (vs. no) 0.269 0.857 0.099 0.753 1.309 0.244 7.018 

CVA (vs. no) 0.123 0.947 0.017 0.896 1.131 0.177 7.245 

CI, confidence interval; A, adenocarcinoma; MA, mucoid adenocarcinoma; ASC, adenosquamous carcinoma; P, poorly; M, moderately; W, 
well; C, chemotherapy; R, radiotherapy; S, surgery; EMR, endoscopic mucosal resection; CVA, cerebrovascular accident. *, P<0.05.
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reduction in mortality with chemotherapy is less for 
older patients (42). In our study cohort, chemotherapy 
also failed to show a significant effect on the survival of 
elderly patients. For the reasons described above, many 
elderly people find it difficult to tolerate a full course of 
chemotherapy or radiotherapy because of the functional 
deterioration of multiple organs including the liver, kidney, 
and hematologic system (43), which results in low-quality 
chemotherapy and the poor adherence of some patients. 
Therefore, our study concluded that for elderly patients, 
evidence of the benefit of chemotherapy is extremely 
limited. Thus, caution should be exercised in using 
chemotherapy to treat these patients, and this treatment 
should not be a routine recommendation. More relevant 
studies are needed in the future to provide higher quality 

supplementary evidence at the evidence-based medical level.
Radiotherapy is one of the best treatment modalities 

for rectal cancer (44,45). A study of 85,934 patients 
with stage III colon cancer showed that elderly patients 
could benefit from radiation therapy, although they were 
less likely to receive this treatment than young adults 
were (46). Furthermore, in a population-based study, 
adjuvant radiotherapy did not negatively affect the quality 
of life of elderly patients with colon cancer (47). The 
European Organization for Research and Treatment of 
Cancer (EORTC) Elderly Task Force has suggested that 
elderly patients with stage III disease should not refuse 
adjuvant radiotherapy on the basis of their age alone, 
and radiotherapy should not be rejected for this reason  
either (48). Treatment decisions should be made after 

Figure 1 Primary tumor characteristics and survival. (A) Pathological pattern and survival: A, adenocarcinoma; MA, mucoid 
adenocarcinoma; ASC, adenosquamous carcinoma; (B) Tumor location and survival: RSC, right-sided colon; LSC, left-sided colon; R, 
rectum; (C) Tumor stage and survival: I, stage I; II, stage II; III, stage III; IV, stage IV; (D) Differentiation degree and survival: P, poorly; M, 
moderately; W, well.
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consideration of the estimated absolute benefit, life 
expectancy, treatment tolerance, cognition, comorbidities, 
and preference of the patient. The HERBERT study 
showed that for elderly patients with rectal cancer, radiation 
therapy can provide a good tumor response, although it 
carries considerable risk of toxicity. The potential benefits 
and risks of high-dose rate endorectal brachytherapy 
compared to external beam radiotherapy (EBRT) must be 
further assessed (49). In our study, radiotherapy had no 
significant effect on the survival of patients, which may be 
attributable to most patients failing to complete a sufficient 
number of radiotherapy courses in a standardized manner, 
or the dose selected being too low considering the age 
factor, thus resulting in failure to produce a significant 
benefit. However, radiotherapy did not show a negative 
effect on our study subjects either, so its therapeutic 
significance for elderly patients cannot be ruled out.

The majority of CRC are adenocarcinomas (96%), which 
in some cases exhibit a mucinous component (50). The 
differentiation of colon tumors is an independent risk factor 
for cancer prognosis. Some studies have also suggested that 
the degree of differentiation is associated with the risk of 
lymph node metastasis (51), and is an extremely important 
prognostic indicator. The results of this study showed that 
the OS time in patients with poorly differentiated disease 
was short. Therefore, paying attention to the findings of 
pathological biopsy is especially important for evaluating 
the prognosis of cancer patients.

Limitations of this study include its small sample size. 
Because this study was retrospective, we excluded patients 
with hereditary CRC. However, family history in some 
patients might have overlooked. Also, since this study is a 
retrospective analysis, the absence of some indicators may 

have affected the results. However, to minimize bias, we 
selected data from deceased patients.

In summary, the treatment outcomes of CRC patients 
aged 80 years old and above were retrospectively analyzed. 
The right colon was the most common site of the primary 
lesion in our patients, most of whom were at an advanced 
disease stage. These features are consistent with those often 
observed in elderly patients with CRC (13). Also, among 
the patients in this study, adenocarcinoma was the most 
common pathology, and poorly differentiated cancers were 
associated with a short survival time. Surgery was found to 
be the best treatment for CRC. Overall, our study shows 
that individualized evaluation and appropriate treatment 
should be provided for CRC patients aged 80 years and 
above.
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Figure 2 Treatment and survival. C, chemotherapy; R, radiotherapy; 
S, surgery; EMR, endoscopic mucosal resection.
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