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Background: Cecal adenocarcinoma has a high degree of malignancy and poor prognosis, 
thereby bringing serious disease burden to patients. The long-term survival rate of patients 
with cecal adenocarcinoma deserves us to explore more deeply. In addition, appropriate 
methods that evaluate the survival outcome of cecal adenocarcinoma are few.
Methods: This study used the data provided by the Surveillance, Epidemiology, and End 
Results (SEER) database to evaluate and predict the survival rates of patients with cecal 
adenocarcinoma from 2002 to 2016 and from 2017 to 2021, respectively. The cohort of 
population taken are all older than 20 years old, which is from National Cancer Institute. The 
period analysis was used to check the data in the SEER database. Reliable results could be 
obtained using period analysis, which provided important information for prevention and 
treatment strategies.
Results: From 2002 to 2016, the relative survival rate of patients with cecal adenocarcinoma 
increased yearly. Compared with those in previous 15 years, the relative survival rate 
between 2017 and 2021 still increased but to a low extent. The relative survival rates of 
patients with cecal adenocarcinoma were remarkably different in terms of age, sex, race, 
differentiation grade, stages, and socioeconomic status. Even if there is a significant improve-
ment, the survival rate of patients with distant-stage cancer is at a very low level.
Conclusion: Understanding the survival rate of patients with cecal adenocarcinoma in the 
past 15 years is helpful in predicting the future trend and providing basic data and scientific 
basis to evaluate the harm of cecal adenocarcinoma to patients’ health, prepare cancer 
prevention plans, and evaluate the effect of cancer prevention and treatment by exploring 
the differences in survival rate corresponding to different ages, sexes, races, differentiation 
grades, stages, and socioeconomic status.
Keywords: cecal adenocarcinoma, SEER, period analysis, survival rates

Introduction
Cecal adenocarcinoma is a common malignant tumor with high mortality. 
Exploring the long-term survival rate of cecal adenocarcinoma can help us to 
further understand this malignant tumor. In the United States, colorectal cancer is 
the second major cause of cancer death. In 2020, about 147,950 patients are 
diagnosed with colorectal cancer in the United States, of which 53,200 have 
died.1 Moreover, colorectal cancer is the third most common cancer in the 
Western Hemisphere.2 Age, race, differentiation grade, socioeconomic status, and 
other factors affect the survival rate of colorectal cancer.3 Similarly, we can explore 
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the effect of these factors on patients with cecal 
adenocarcinoma.2,4 In addition, stage is an important fac-
tor affecting the long-term survival rate of colorectal can-
cer. The prognosis basically depends on the tumor stage at 
the time of initial diagnosis.5 Cecal adenocarcinoma is an 
important part of colorectal cancer and accounts for about 
20% of colorectal cancer.6 Right-sided colorectal cancer 
includes cecal adenocarcinoma, which shows different 
clinical features of left-sided colorectal cancer. In another 
cohort study, the prognosis of stage I and II tumors in 
right-sided colorectal cancer patients was significantly 
better than that in left-sided colorectal cancer patients. 
However, compared with patients with left-sided color-
ectal cancer, patients with right-sided colorectal cancer 
have poorer prognosis in advanced stage (stage III and 
IV) and higher recurrence rate after resection.7 However, 
the population-based assessment of the survival rate of 
cecal adenocarcinoma through period analysis is not 
available.

In recent years, period analysis has been gradually used 
to evaluate tumor survival. The model-based period ana-
lysis can predict tumor survival in the next few years. This 
study uses period analysis to evaluate the long-term survi-
val rate of patients with cecal adenocarcinoma in the 
Surveillance, Epidemiology, and End Results (SEER) 
database from 2002 to 2016 and provide data support for 
the prevention and treatment of cecal adenocarcinoma.8

Materials and Methods
Data Source
The data in this paper were obtained from the Incidence- 
SEER 18 Regs Research Data + Hurricane Katrina 
Impacted Louisiana Cases, Nov 2018 Sub (1975–2016) 
in the SEER database, which was submitted to the SEER 
database in November 2018. The SEER database has 
a high-quality population-based cancer reporting system, 
which contains demographic data, tumor-related data, and 
socioeconomic characteristics.9 The data of patients with 
cecal adenocarcinoma from 2002 to 2016 were extracted 
using the SEER*Stat software (version 8.3.9). The inclu-
sion criteria were as follows: (1) age of 20–100 years; (2) 
cecum as the primary site of the tumor and anatomical 
code of C18.0 according to the third edition of 
International Oncology Disease Analysis (International 
Classification of Disease for Oncology, ICD-O-3); and 
(3) adenocarcinoma pathological type (morphological 
code M814-M838), as confirmed by histopathology. The 

exclusion criteria were as follows: (1) incomplete patho-
logical information, (2) follow-up time of 0, (3) unknown 
family economic status, and (4) cecal adenocarcinoma 
diagnosed by autopsy or death certificate.

All procedures performed in the present study were in 
accordance with the principles outlined in the 1964 
Helsinki Declaration and its later amendments. This 
study was exempted from obtaining informed consents 
and review and approval by the institutional research 
committee of the First Clinical Medical College of 
Southern Medical University because SEER research 
data is publicly available and all patient data are de- 
identified.

Data Sorting
The indicators included in this study were diagnosis age, 
sex, race, socioeconomic status, differentiation grade, 
stages, diagnosis year, diagnosis month, last follow-up 
year and month, and survival status. Among these indica-
tors, the year and month of the last follow-up were deter-
mined by the year of diagnosis, month of diagnosis, and 
time of follow-up. Socioeconomic status was based on the 
family poverty rate of patients, which was the percentage 
of households living below the poverty line in the region 
in 2013–2017. In accordance with the quartile distance of 
the family poverty rate, patients were divided into four 
groups: from high-income (< 5.34%), low-poverty (≤ 
5.34% and < 7.70%), middle-poverty (≤ 7.70 and < 
12.69), and high-poverty (≥ 12.69) areas. In this paper, 
the time of diagnosis was divided into three independent 
observation periods, ie, 2002–2006, 2007–2011, and 
2012–2016. Races included whites, blacks, and other 
races (American Indian/AK Native, and Asian/Pacific 
Islander). Diagnostic ages of 20–24, 25–29, 30–34, 35– 
39, and 40–44 years were classified into the < 45-year 
group. There are too few patients with carcinoma in situ, 
so we only discuss carcinoma which is localized-stage, 
regional-stage or distant-stage.

Statistical Analysis
In the population-based cancer surveillance, the relative 
survival is often reported as absolute or alternative abso-
lute survival.10,11 The relative survival was the ratio of 
observed survival to the expected survival and adjusted for 
other causes of death, such as sex, age, and date.11,12 The 
relative survival rate could be expressed as:
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Ri ¼
Sk

S�k 

When calculating the 5-year relative survival rate, k is 
5 in the above formula and S�k represent the observed and 
expected survival rates, respectively. The expected survi-
val rate is derived from the life expectancy table stratified 
in accordance with the age and calendar year issued by the 
Centers for Disease Control and Prevention of the United 
States.13 The expected survival rate was calculated using 
the Ederer II method.11

On the basis of period analysis, a generalized linear 
model was established to estimate the survival rate of 
patients with tumor. In this study, the relative survival 
rates of patients in 2002–2006, 2007–2011, and 2012– 
2016 were estimated by period analysis, and the 3- and 
5-year relative survival rates of diagnosed patients from 
2017 to 2021 were predicted. The above calculation and 
analysis processes were completed using the PeriodR 
package.

Results
Cecal adenocarcinoma cases registered in the SEER data-
base during the three observation periods are listed in 
Table 1. From 2002 to 2016, 63,263 patients with cecal 
adenocarcinoma were included in this study. The age dis-
tribution showed that nearly half of the people were over 
75 years and that the number of people under 50 years was 
relatively small. In terms of gender, the number of women 
was slightly higher than that of men. The number of cases 
varied remarkably in terms of race, as shown by most 
patients being whites. From the point of view of tumor 
differentiation, the main patient was grade I and II cecal 
adenocarcinoma, ie, moderately differentiated. However, 
the number of patients with grade III and IV cecal adeno-
carcinoma was low. In terms of socioeconomic status, the 
distribution of the population was relatively balanced, in 
which relatively few people were in high-income areas. 
The distribution of the population in the three observation 
periods was relatively stable in terms of age, sex, race, 
differentiation grade, stages, and socioeconomic status. 
The number of cases in each category was more than 500.

The 3- and 5-year survival rates of cecal adenocarci-
noma are shown in Table 2, and trends are presented in 
Figures 1 and 2. During the above consecutive observation 
periods, all survival rates showed an upward trend. With 
increased age, the survival rate of patients decreased. The 
declines of 3- and 5-year survival rates were high in 

patients ≥ 75 years old. Overall, the survival rate of 
women was slightly higher than that of men. The general-
ized linear model predicted that the 3- and 5-year survival 
rates of all patients with cecal adenocarcinoma from 2017 
to 2021 were 66.56% and 57.22%, respectively. The 3- 
and 5-year survival rates of male patients with cecal ade-
nocarcinoma were 66.27% and 56.51%, respectively, 
whereas those of female patients with cecal adenocarci-
noma were 66.75% and 57.71%, respectively.

The 3- and 5-year survival rates of patients with cecal 
adenocarcinoma of different races and socioeconomic sta-
tus are detailed in Table 3, and the changing trends are 
shown in Figures 3 and 4. From 2012 to 2016, the 3- and 

Table 1 2002–2016 Basic Situation of Cecal Adenocarcinoma 
Incidence

Variable 2002–2006 
n (%)

2007–2011 
n (%)

2012–2016 
n (%)

All 20,244 21,319 21,700

Diagnosis age

<45 592(2.9) 610(2.9) 566(2.6)

45–49 665(3.3)) 620(2.9) 583(2.7)
50–49 1310(6.5) 1243(5.8) 1059(4.9)

55–59 1679(8.3) 1680(7.9) 1503(6.9)
60–64 2111(10.4) 2154(10.1) 1950(9.0)

65–74 5509(27.2) 5406(25.4) 5392(24.8)

≥75 8378(41.4) 9606(45.1) 10,717(49.2)

Sex

Male 9209(45.5) 9442(44.3) 9731(44.7)
Female 11,035(54.5) 11,877(55.7) 12,039(55.3)

Race
White 16,268(80.4) 17,359(81.4) 18,123(83.2)

Black 2741(13.5) 2806(13.2) 2621(12.0)

Other races 1235(6.1) 1154(5.4) 1026(4.7)

Socioeconomic 

status
Rich 1260(6.2) 1334(6.3) 1460(6.7)

Low poverty 4900(24.2) 5250(24.6) 5398(24.8)

Medium poverty 6765(33.4) 7108(33.3) 7128(32.4)
High poverty 7319(36.2) 7627(35.8) 7784(35.8)

Grade
G1/G2 15,707(77.6) 16,183(75.9) 16,400(75.3)

G3/G4 4537(22.4) 5136(24.1) 5370(24.7)

Stage

Localized 7878(38.9) 8505(39.9) 8403(38.6)

Regional 8588(42.4) 8827(41.4) 9286(42.7)
Distant 3778(18.7) 3987(18.7) 4081(18.7)

Note: Not all columns round to 100% due to rounding.
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5-year survival rates of black patients were lower than 
those of white patients and other races. Compared with 
2002–2006, the 3-year and 5-year survival rates of all 
races increased in 2012–2016. A low socioeconomic status 
indicated low survival rate. The survival rate of people 
with different socioeconomic conditions increased. The 
generalized linear model predicted that the 3- and 5-year 
survival rates of Caucasian patients with cecal adenocarci-
noma from 2017 to 2021 were 66.70% and 57.24%, 
respectively. The 3- and 5-year survival rates of black 
patients with cecal adenocarcinoma were 63.99% and 
54.87%, respectively, and those of patients with cecal 
adenocarcinoma of other races were 69.46% and 61.28%, 
respectively. The 3- and 5-year survival rates of patients 
with cecal adenocarcinoma from high-income areas were 
69.97% and 61.28%, respectively, whereas those from 
low-poverty areas were 69.27% and 60.82%, respectively. 
The 3- and 5-year survival rates of patients with cecal 
adenocarcinoma in middle-poverty and were 66.85% and 

56.98%, respectively, whereas those from high-poverty 
areas were 63.85% and 54.29%, respectively.

The 3- and 5-year survival rates of patients with cecal 
adenocarcinoma of different differentiation grades are 
detailed in Table 4, and the changing trend can be seen in 
Figure 5. From 2012 to 2016, a high differentiation grade 
resulted in low survival rate. Compared with 2002–2006, the 
3- and 5-year survival rates of all grades in 2012–2016 
increased. From 2017 to 2021, the generalized linear model 
predicted that the 3- and 5-year survival rates were 71.34% 
and 61.38%, respectively, in patients with grade I and grade 
II cecal adenocarcinoma; 50.76% and 42.72%, respectively, 
in patients with grade III and grade IV cecal adenocarcinoma.

The 3- and 5-year survival rates of patients with cecal 
adenocarcinoma of different stages are detailed in Table 4, 
and the changing trends are shown in Figure 6. From 2002 
to 2016, the survival rate of patients with distant-stage 
cancer was at a very low level, and the which was no 
more than 25%. From 2017 to 2021, the generalized linear 
model predicted that the 3- and 5-year survival rates were 
84.33% and 75.93%, respectively, in patients with loca-
lized-stage cecal adenocarcinoma. 69.68% and 58.53%, 
respectively, in patients with regional-stage cecal adeno-
carcinoma. 25.07% and 15.11%, respectively, in patients 
with distant-stage cecal adenocarcinoma.

Discussion
According to the global estimate of 19,292,789 new cases 
of cancer published by International Agency for Research 
on Cancer, colorectal cancer is the 3rd and 2nd major 
causes of death in men and women, respectively. Studies 
showed that the incidence of right colorectal cancer has 
increased, with the largest increase observed in cecal 
adenocarcinoma.14–16 Thus, the accurate prediction of the 
survival rate of patients with cecal adenocarcinoma is 
important for our treatment and care of patients.17

We demonstrate that the relative survival rate of cecal 
adenocarcinoma is gradually increasing during the three 
observation periods from the first five years to the third 
five years and in the forecast period of 2017–2021. 
Compared with 2002–2006, 2017–2021 has shown 
increases in the 3- and 5-year survival rates by 6.47% 
and 7.82%, respectively. During the 15 years of analysis, 
the survival rate of patients is affected by the patient’s age, 
sex, race, differentiation grade, stages, and socioeconomic 
status at varying degrees. In patients who are female, 
older, and have higher grade differentiation, the prognosis 

Table 2 3-Year and 5-Year Relative Survival Rates of Cecal 
Adenocarcinoma Patients According to Diagnosis Age and Sex 
from 2002 to 2016 and Forecast of the Relative Survival Rates of 
Cecal Adenocarcinoma Patients According to Diagnosis Age and 
Sex from 2017 to 2021

2002– 
2006

2007– 
2011

2012– 
2016

2017– 
2021

3 years survival rates

All 60.9±0.3 63.7±0.3 65.3±0.3 66.56

Male 59.8±0.5 63.7±0.5 64.8±0.5 66.27

Female 61.9±0.4 63.7±0.4 65.6±0.5 66.75

<45 74.5±1.9 74.9±1.8 74.2±1.9 75.36

45–49 67.9±2.0 71.7±1.8 72.1±1.8 75.11

50–54 71.8±1.4 74.0±1.3 76.9±1.2 77.69

55–59 68.6±1.2 72.6±1.1 69.5±1.1 71.44

60–64 67.8±1.1 70.6±1.0 71.1±1.0 72.02

65–74 65.7±0.6 63.3±0.6 70.9±0.6 72.45

≥75 54.1±0.5 55.3±0.5 56.6±0.5 56.98

5 years survival rates

All 49.4±0.4 52.9±0.4 54.3±0.4 57.22

Male 48.2±0.5 52.0±0.5 53.4±0.5 56.51

Female 50.4±0.5 53.7±0.5 55.0±0.5 57.71

<45 66.9±2.2 68.0±1.9 66.5±2.0 66.76

45–49 58.1±2.2 64.8±2.0 63.1±1.9 67.18

50–54 62.1±1.6 66.5±1.4 67.0±1.3 70.34

55–59 59.9±1.4 63.5±1.2 60.4±1.2 61.80

60–64 58.5±1.2 61.8±1.1 61.4±1.1 63.35

65–74 55.8±0.7 59.5±0.7 61.3±0.7 64.41

≥75 40.7±0.6 42.6±0.5 43.9±0.5 45.72

Note: Survival rates is relative survival rates; data are means ± standard error of 
the mean.
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of patients with right colon cancer is worse than that of 
patients with left colon cancer.18

In the present study, the vast majority of people (> 90%) 
are 50 years old. Older patients account for a large propor-
tion, indicating that similar to traditional colorectal cancer, 
the difference in age distribution has an important effect on 
survival.17 Studies showed that the survival rate of colorectal 
cancer decreases with age.19 In the present study, the survival 
rate of cecal adenocarcinoma decreases with age, especially 
at age more than 75 years. This finding may be related to 
postoperative complications in elderly patients with cecal 

adenocarcinoma. The postoperative complications of color-
ectal cancer often have a negative effect on the survival rate 
of patients.20,21 The 3- and 5-year survival rates of patients 
with cecal adenocarcinoma increase gradually during the 
three observation periods and may benefit from advances in 
insurance plans and screening methods.22 The insurance plan 
includes the popularity of colonoscopy, which helps enable 
tumors to be detected at an early stage.23 In recent years, the 
intubation technology has been continuously improved, 
which is important for improving the protection of the right 
colon cancer in the elderly.22,24

Figure 2 Trend and prediction of survival rate in patients with cecal adenocarcinoma of different genders.

Figure 1 Trend and prediction of survival rate in patients with cecal adenocarcinoma of different ages.
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In this study, the proportion of cecal adenocarcinoma 
between 2002 and 2016 of women and man is about 
1.23:1, which is similar to the above report. This finding 

suggests that the effect of gender on the survival rate of 
patients with cecal adenocarcinoma should be paid atten-
tion. In several reports, the survival rate of male patients 
with cecal adenocarcinoma is lower than that of female 
patients.25,26 In this study, we can observe that the 3- and 
5-year survival rates of men are lower than those of 
women, which may be related to the differences in living 
habits between the two sexes. Men are more likely to eat 
too much red meat than women. In addition, smoking, 
drinking, and other bad habits are more common among 
men than among women. These factors increase the inci-
dence of colorectal cancer.27 Some studies also pointed out 
that different hormone levels in men and women have 
different degrees of influence in different age groups of 
both sexes.28,29 The survival rates of male and female 
patients with cecal adenocarcinoma increase gradually 
from 2002 to 2016. This finding may be related to the 
popularity of colonoscopy screening and advances in med-
ical science and technology.

Results show that the survival rates of other races and 
whites are higher than those of black people. Other races, 
including Asians and Indians, are difficult to analyze. 
Studies pointed out that the differences between blacks 
and whites are related to a variety of factors, such as 
socioeconomic status, health insurance, screening, and 

Table 3 3-Year and 5-Year Relative Survival Rates of Cecal 
Adenocarcinoma Patients According to Race and 
Socioeconomic Status from 2002 to 2016 and Forecast of the 
Relative Survival Rates of Cecal Adenocarcinoma Patients 
According to Race and Socioeconomic Status from 2017 to 2021

2002– 
2006

2007– 
2011

2012– 
2016

2017– 
2021

3 years survival rates

White 61.4±0.4 64.0±0.4 65.6±0.4 66.70

Black 55.5±1.0 60.6±0.9 62.3±0.9 63.99

Other races 65.3±1.5 66.7±1.4 67.6±1.4 69.46

Rich 61.6±1.3 64.3±1.3 67.9±1.3 69.97

Low poverty 62.3±0.7 65.3±0.7 66.8±0.7 69.27

Medium poverty 61.5±0.6 63.9±0.6 65.9±0.6 66.85

High poverty 59.3±0.6 62.3±0.6 63.2±0.6 63.85

5 years survival rates

White 49.7±0.4 53.0±0.4 54.5±0.4 57.24

Black 44.9±1.1 50.2±1.0 50.9±1.0 54.87

Other races 55.9±1.7 57.4±1.5 59.6±1.4 61.28

Rich 50.1±1.4 51.9±1.4 57.8±1.4 61.28

Low poverty 50.8±0.7 54.6±0.7 57.1±0.7 60.82

Medium poverty 49.7±0.6 53.1±0.6 54.2±0.6 56.98

High poverty 48.1±0.6 51.1±0.6 51.8±0.6 54.29

Note: Survival rates is relative survival rates; data are means ± standard error of 
the mean.

Figure 3 Trend and prediction of survival rate in patients with cecal adenocarcinoma of different races.
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complications.30 In the analysis of the national cancer 
database data, the difference in insurance coverage 
accounts for about half of the difference in survival rates 
between black and white patients with colorectal cancer 
and between the ages of 18 and 64.31 Providing affordable 
health insurance for all can remarkably reduce the differ-
ence in survival time between black and white patients 
with colorectal cancer. Results show that survival rates 

among different races increase steadily over time and 
approach one another, which may be due to increased 
technology and popularity of colorectal cancer 
screening.32,33

From 2002 to 2016, the survival rates of people at all 
socioeconomic status increase, showing that the 3- and 
5-year survival rates decrease with increased poverty in 
the area where the family is located. However, results 
show that the survival rates of patients from high-income 
areas are lower than those of patients from poor areas in 
2002–2006 until 2012–2016. This result may be because at 
the beginning of the 20th century, high-income people are 
diagnosed with advanced cecal adenocarcinoma, whereas 
many poor people with advanced cecal adenocarcinoma 
are not tested. This result is due to the limitation of 
insurance coverage at that time.33 As a result, the mortality 
rate of patients from wealthy areas is low in 2002–2006. 
Low-income families rely on health insurance and other 
government welfare policies. The poor quality of housing 
welfare services often affects their mental health and 
increases the prevalence of depression.34 Depression can 
generally be considered a major cause of cancer.35 

Regardless of the socioeconomic status, the survival rate 
of patients has also been greatly improved. A Canadian 
census shows a similar trend.36 In addition, a New Zealand 
study based on income groups and cancer survival rates 
shows persistent racial inequality in the vitality of cancer 
villages over time and slow improvement among low- 
income people.37

Figure 4 Trend and prediction of survival rate in patients with cecal adenocarcinoma of different socioeconomic statuses.

Table 4 3-Year and 5-Year Relative Survival Rates of Cecal 
Adenocarcinoma Patients According to Differentiation Grade 
and Stage from 2002 to 2016 and Forecast of the Relative 
Survival Rates of Cecal Adenocarcinoma Patients According to 
Differentiation Grade from 2017 to 2021

2002– 
2006

2007– 
2011

2012– 
2016

2017– 
2021

3 years survival rates

G1/G2 65.2±0.4 67.9±0.4 69.5±0.4 71.34

G3/G4 48.0±0.7 50.5±0.7 50.8±0.7 50.76

Localized 79.3±0.4 81.3±0.4 82.9±0.4 84.33

Regional 63.9±0.5 66.0±0.5 67.9±0.5 69.68

Distant 15.2±0.6 20.4±0.6 22.5±0.7 25.07

5 years survival rates

G1/G2 52.8±0.4 56.7±0.4 58.1±0.4 61.38

G3/G4 39.1±0.7 41.0±0.7 41.5±0.7 42.72

Localized 67.6±0.6 70.9±0.5 72.8±0.5 75.93

Regional 50.9±0.5 54.1±0.5 55.7±0.5 58.53

Distant 7.6±0.5 10.5±0.5 12.0±0.5 15.11

Note: Survival rates is relative survival rates; data are means ± standard error of 
the mean.
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At present, a high differentiation grade is one of the 
adverse histopathological factors related to the adverse 
clinical process of colorectal cancer.38 From 2002 to 
2016, the survival rate of patients regardless of differentia-
tion grade basically increases with time. Considering the 
diversity of methods used to evaluate differentiation grade 
and the instability caused by the subjectivity of such 
assessments.39 Grade was divided into two groups: grade 
I and II and grade III and IV. Differentiation grade is 
commonly evaluated through the percentage of glandular 

differentiation in tumors in accordance with the World 
Health Organization criteria. However, this grading system 
is affected by differences in evaluators and does not apply 
to some rare histological types of colorectal adenocarci-
noma, such as micropapillary, mucinous, and signet ring 
cell variants. Therefore, considering the relatively few 
samples of grade IV cecal adenocarcinoma, the difference 
of pathological typing between grades III and IV cecal 
adenocarcinoma is remarkably reduced. The results of 
this study showed that the 3-and 5-year survival rates of 

Figure 6 Trend and prediction of survival rate in patients with cecal adenocarcinoma of different stages.

Figure 5 Trend and prediction of survival rate in patients with cecal adenocarcinoma of different grades.
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patients with cecal adenocarcinoma in grade III and IV 
were more than ten percentage points lower than those in 
grade I and II. However, the trend that the survival rate of 
patients regardless of differentiation grade is increasing 
cannot be denied.

Disease staging is very important for treatment plan-
ning and evaluating prognosis. No matter which staging 
method is used, SEER Summary Stage 2000 can corre-
spond to it. The results showed that the vast majority of 
patients with cecal adenocarcinoma were in localized- 
stage and regional-stage, while the number of patients 
with distant-stage was small. Of these, about half of color-
ectal cancers are diagnosed in regional-stage and distant- 
stage.40 Some studies have pointed out that with the 
improvement of socioeconomic status and family income, 
the number and risk of colorectal cancer diagnosis in 
distant-stage decreased significantly. In terms of racial 
differences, black patients had the highest number of col-
orectal cancer diagnosed with distant-stage.41 This may 
explain the lowest 3-and 5-year survival rates for blacks 
in this study.

With the passage of time, the prognosis of cecal 
adenocarcinoma has been greatly improved. The 
improvement of survival rate and prognosis are closely 
related to the progress of screening methods. 
Microsatellite analysis is an effective tool for screening 
colorectal cancer. By evaluating the occurrence of micro-
satellite instability (MSI-H), we can detect the location of 
colorectal cancer and stage.42 Importantly, using the 
revised Bethesda guidelines, the expansion of which to 
include patients with right colon cancer can significantly 
reduce the probability of omission in patients with MSI- 
H.43 At the same time, colorectal cancer with MSI-H is 
mainly located on the right side and has an early patho-
logical stage.42 Since then, the probability of cecal ade-
nocarcinoma in the early pathological stage increased 
when it was found. As a result, the prognosis and survi-
val rate of cecal adenocarcinoma can be greatly 
improved. Compared with right-sided colon cancer, left- 
sided colon cancer has a better prognosis in the early 
pathological stage. Because MSI is mainly found in 
right-sided colon cancer (about 25%),44 while < 5% is 
seen in left-sided colon cancer.45

Limitations
Some limitations are present in this study. (1) The regis-
tration of the SEER database completely depends on the 
conditions of provider diagnosis and recording. 

Underdiagnosed or asymptomatic cancer may lead to 
reduced number of confirmed cases. (2) The SEER data-
base no longer provides information on the use of radio-
therapy and chemotherapy. Thus, the link between 
changed treatment and improved survival outcomes is 
difficult to assess directly. (3) Through the above analysis, 
we can find that there are significant differences in the 
survival rate of cecal adenocarcinoma among different 
races. People of different races, even the same race in 
different regions, have different living habits. And SEER 
often combines several other races into one group, which 
makes it difficult for us to analyze a area with a single 
race. The results of this study only reflect parts of the 
United States and do not apply to other geographical 
locations.

Conclusion
Overall, our SEER-based analysis shows that the relative 
survival rate of patients with cecal adenocarcinoma has 
changed remarkably over the past 15 years. However, the 
overall relative survival rate of patients with cecal ade-
nocarcinoma remains low. The changing trend of survi-
val rate shows that the differences between races 
decreases over time, whereas the differences between 
different socioeconomic status are increasing. It is 
worth noting that the 3-and 5-year survival rates of 
cecal adenocarcinoma in regional-stage and distant- 
stage are very low. Understanding the survival rate of 
patients with cecal adenocarcinoma in the past 15 years 
is helpful in predicting future trends and preventing and 
treating cecal adenocarcinoma by exploring the differ-
ences in survival rate corresponding to different ages, 
sexes, races, differentiation grades, and socioeconomic 
status.
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