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Introduction

Colorectal cancer (CRC) is very debilitating and common 
disease. According to Surveillance, Epidemiology and End 
Results (SEER) (1) database CRC is the 4th most common 
type of cancer and 2nd highest in cancer related death after 
lung in the United States. Around 140,250 new cases of CRC 
are diagnosed annually in the USA out of which 97,220 are 
colon and 43,030 are rectal (2). Almost 50,630 Americans 
are expected to die from colon cancer each year. CRC 
incidence is very low before age 40 and rises progressively 
thereafter to almost 3.7/1,000 per year by age 80 (SEER). 
CRC originates in adenomas or flat dysplasia and evolve 

into cancer with slow progression over a decade. Colorectal 
screening is the process of detecting early-stage CRCs and 
precancerous lesions in asymptomatic people. Since the 
implementation of CRC screening the death rate from 
CRC has been declining at the rate of 2.5 to 3 percent each 
year between 2004 and 2013. We have seen 53% reduction 
in CRC mortality (3). The US Preventive Services Task 
Force of Colorectal Cancer (USPSTF) is a panel of 
gastroenterologist recommends screening asymptomatic 
average risks persons beginning at 50 years of age and 
stopping at age 75 in adequately screened individuals (4).

Screening can be done via either direct visualization 
method such as colonoscopy, CT colonography, flexible 
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sigmoidoscopy, f lexible s igmoidoscopy with fecal 
immunochemical test (FIT) or via stool-based tests such 
as guaiac-based fecal occult blood test, FIT, or multi-
targeted stool DNA test or via serology test such ad 
SEPT9 DNA test (4). Though according to USPSTF 
there is no difference in the effectiveness of these above 
studies, colonoscopy is better in detecting precancerous 
lesions and can be therapeutic at the time of the procedure 
by removing the adenomatous polyp prior to malignant 
transformation (5).

Once the diagnosis of CRC is made, staging is an 
important factor as it guides our treatment. Tumor, node, 
metastasis (TNM) staging from the combined American 
Joint Committee on Cancer (AJCC)/Union for International 
Cancer Control (UICC) is the preferred staging system (6). 
Treatment for stage 1 is surgical resection alone. For stage 3 
which includes lymph node positive disease, curative surgery is 
followed with adjuvant chemotherapy as standard of care. For 
stage 2 disease which includes node negative disease, adjuvant 
chemotherapy has not shown any significant benefits (7).  
Approximately 80 percent of colon cancers are usually 
localized to either the wall (39%) or regional lymph node 
(37%) (8). Laparoscopic assisted colectomy is an acceptable 
option for localized cancer (9).

Five-year survival shown by SEER database is around 
65% for CRC (10). The survival drops from stage 1 being 
93%, stage 2 being 72–85%, stage 3 being 44 to 83% and 
stage 4 being 8% (11). Survival is higher for lower stages. 
The SEER database is geographically limited and is not 
nationwide. The SEER registry consists of 10–12 states. 
Though it gives a good approximation about the overall 
survival of colon cancer, we need more nationwide studies 
to compare numbers.

Octogenarians fall outside the age bracket for screening 
colonoscopy but usually tend to have colonoscopies for 
diagnostic reasons. USPSTF recommends against screening 
these patients as they are poor candidates for surgery 
which is the mainstay treatment for majority of CRC 
cases. Furthermore, CRC staging and survival rates in the 
Veterans Affair (VA) geriatric population have not been 
studied.

Methods

Our aim is to study the staging of CRC in octogenarians 
and survival after treatment. We want the gastroenterologist 
panel to have this data for reference if  ever need 
while deciding on screening and treatment guidelines. 

Furthermore, it will help us to compare CRC survival in the 
VA versus the general population.

We performed a retrospective data analysis of US male 
veterans who were diagnosed with CRC from 2000–2015. 
Our study was approved by the Samuel S. Stratton 
VA Medical Center Institutional Review Board, FWA 
#00002073; IRB #00000950. Study was a retrospective review 
so subject informed consent was not obtained. Data was 
accessed using National Veterans Affairs Cancer Care Cube 
Registry (CCCR) (10) that incorporates the data source from 
the oncology domain tables on the corporate data warehouse 
(CDW) raw server which is updated every two weeks. The 
registry was accessed on 4/3/2017, and data input after this 
date is not included in this study. Each patient with CRC 
is considered a unique case and is added to the CCCR. We 
divided patient into three age groups at time of diagnosis: 
60–69, 70–79 and 80–89 years old. Younger patients such as 
60–69 and 70–79 years old were considered for comparison as 
most of the patients that undergo treatment are in these age 
groups. Accession year which refers to the year in which the 
patient was first seen at the reporting institution for diagnosis 
and/or treatment of the primary cancer was 2000–2015. The 
number of CRC patients in each group was further divided 
into stage 0, 1, 2, 3, 4.

Survival for 5–10 years was studied only for stages 0, 
1, 2 as treatment for these patients is surgery. This would 
help us control confounding in survival from the treatment 
stand point. Furthermore, 5–10-year survival without any 
treatment was also measured. Only males were studied, as 
females have a very low population in the VA.

Statistics

We calculated percentage of patients surviving 5–10 years 
after getting surgery for stages 0, 1, 2 by dividing number 
of patients surviving in that stage over the total number 
of CRC patients in that stage. Similarly, we calculated 
percentage of patient surviving 5–10 years for stages 
0, 1, 2 that didn’t go under treatment, i.e., no surgery. 
Mean and 95% confidence interval for the percentage 
of patents surviving 5–10 years with and without surgery 
were calculated using an excel spread sheet. Statistical 
significance was accepted at P<0.05.

Results

A total of 22,735 patients within age 60–69, 18,390 within  
age 70–79 and 10,057 within age 80–89 years were 
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diagnosed with CRC in year 2000–2015 with majority being 
stages 1 and 2 as shown in Figure 1. Stages 0, 1, 2 accounted 
for 57% of patients in age group 60–69 years, 56% in age 
group 70–79 years and 52% in age group 80–89 years. 
Figure 2 shows number of patients undergoing surgery for 
stages 0, 1, 2 and surviving 5–10 years. Similarly, Figure 3 
shows percentage of patients surviving 5–10 years for stages 
0, 1, 2 and getting surgery. On the contrary, Figures 4 and 5 
shows data for patients in stage 0, 1, 2 who never received 
any treatment, i.e., surgery and survived 5–10 years.

After surgery, 5–10-year survival for 60–69 age group 
averaged about 34.40% (95% CI: 31.94–36.85%) for 
stages 0–2. Similarly, for 70–79 and 80–89 age group it 
was 30.86% (95% CI: 29.54–32.19%) and 25.45% (95% 
CI: 24.77–25.69%) respectively (Figure 3). There was 
no statistically difference in survival between age groups 

60–69 and 70–79. There was a statistical difference in 
survival between age group 80–89 years and the other  
two age groups, though the mean survival percentage of 
these octogenarians was surprisingly high. The 5–10-year  
survival data for patients without treatment i.e., not 
undergoing surgery was 1.03% (95% CI: 0.32–1.74%), 
0.81% (95% CI: −0.10% to 1.73%), and 0.95% (95% 
CI: 0.33–1.56%) for age groups 60–69, 70–79 and 80–89 
respectively (Figure 5). Comparison between the surgery 
and no surgery group is shown in Figure 6 with a significant 
difference in all age groups regarding survival 5–10 years.

Discussion

It is projected that in 2030, the population aged 65 and over 
in United States will be approximately 72 million, almost 
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Figure 1 Total population and staging of colorectal cancer.
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Number of patients surviving 5-10 years for stage 0,1,2 of CRC and getting surgery as treatment
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Figure 2 Number of patients surviving 5–10 years for stage 0, 1, 2 of CRC and getting surgery as treatment. CRC, colorectal cancer.

Percentage of patients surviving 5-10 years for stage 0,1,2 of CRC and getting surgery
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Figure 3 Percentage of patients surviving 5–10 years for stage 0, 1, 2 of CRC and getting surgery. CRC, colorectal cancer.
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Figure 4 Number of patients surviving 5–10 years for stage 0, 1, 2 of CRC and no treatment. CRC, colorectal cancer.

Figure 5 Percentage of patients surviving 5–10 years for different stages of CRC and no treatment. CRC, colorectal cancer.
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double its estimated population of 43.1 million in 2012 (12). 
Demographic changes in the United States will result in a 
marked increase in the number of cancer diagnoses over the 
next 20 years. USPTF recommends cessation of screening 
at age 75 years as risk outweighs the benefits in this elderly 
population. Most of the studies in the elder patients are 
either microsimulation, meta-analysis or studies with few 
patients above 80 years of age (13-15). Usually these elderly 
patients are poor surgical candidates which deter them from 
going down the screening route in the first place.

We showed in our data that these octogenarians in the 
VA population are being diagnosed with CRC with the 
majority being stage 1 and 2. More than 50% of patients 
in any age group were from stages 0–2. Finding early 
stages of CRC can not only help streamline treatment 
but also improve quality of life. Stages 0–2 do not require 
chemotherapy for most cases and only depends on surgery 
as the treatment of choice.

The 5–10-year survival percentage in patients getting 
surgery was statistically higher in ages 60–69 and 70–79 
when compared to age 80–89 but octogenarians surprisingly 
had a high mean survival rate of 25.45% as compared to 
34.40% and 30.86% respectively. Clinically it seems these 
octogenarians may have comparable surgical outcomes 
with their younger counterparts. Furthermore, when we 

compare survival in patients who didn’t get any treatment to 
the patients who got surgery, the numbers are devastating. 
The 5–10-year survival in these patients is next to zero. It 
is not clear whether these patients had baseline comorbid 
conditions that led to their demise or CRC was the reason 
of their poor survival.

Our study has its limitations. It is not in a controlled 
environment in which each individual patient chart is 
able to be reviewed for comorbid conditions. Patients 
who underwent colonoscopies above age 75 may have 
been healthier at baseline leading to better survival post-
surgery. There is very little documentation in the cancer 
cube registry about functional status of the patients. 
Furthermore, it was not documented whether the cause of 
death was due to CRC or other comorbid conditions.

In conclusion, our study has the largest cohort to date of 
any study published on octogenarians in the VA population 
regarding CRC staging and survival. We believe our 
large sample size and integrated national Veterans cancer 
registry indicates that substantial number of octogenarians 
undergo surgery for treatment of stages 0–2 of CRC and 
have comparable 5–10-year survival with their younger 
counterparts. Highest number of CRC cases diagnosed 
across each age group was stages 1 and 2 with more than 
50% of patients falling within stages 0–2. Survival data 

Comparison of percentage of patients surviving 5-10 years with surgery vs. no treatment  
(no surgery) for stages 0,1,2 of CRC 
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Figure 6 Comparison of percentage of patients surviving 5–10 years with surgery vs. no treatment (no surgery) for stages 0, 1, 2 of CRC. 
CRC, colorectal cancer.
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from surgery and no-treatment cases showed an immense 
drop in survival for non-treated patients suggesting that 
these candidates may have other reasons or comorbid 
conditions leading to their demise. Overall data showing 
early stage at cancer diagnosis and comparable surgical 
survival in octogenarians should be kept in mind while 
making screening guidelines as patients who may have 
life expectancy 5–10 years could benefit from continued 
screening and treatment.
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