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Purpose. For patients with rectal cancer, the chance of survival is higher
when the disease is detected at stage I compared with at subsequent stages.
This study investigated the factors affecting the survival of patients with
stage I rectal cancer in a single hospital.

Materials and Methods. This retrospective study involved 75 patients who
were diagnosed as having stage [ rectal cancer at a single hospital between
January 2014 and December 2017 and were followed up until December
2022. Through univariate analysis and multivariate Cox regression, the
characteristics and comorbidities of the patients were analyzed and re-
vealed to be correlated with survival outcome.

Results. The patients with 0-2 comorbidities exhibited more favorable 5-
year overall survival and 3-year disease-free survival outcomes relative to
those with > 2 comorbidities (p < 0.001). The patients with an American
Society of Anesthesiologists (ASA) score of <2 exhibited more favorable
S-year overall survival and 3-year disease-free survival outcomes relative
to those with an ASA score > 3 (p < 0.001). A comparison of the 5-year
survival group and 5-year death group revealed poor outcomes for pa-
tients with the following comorbidities: hypertension (p = 0.008), heart
failure (p < 0.001), chronic obstructive pulmonary disease (p = 0.002),
double cancer (p < 0.001), liver cirrhosis (p < 0.001), and cerebral vascu-
lar accident (CVA; p <0.001).

Conclusion. The results suggest that, among patients with stage I rectal
cancer, their comorbidities have a greater influence than their cancer on
their survival outcomes. When patients with stage I rectal cancer are be-
ing treated, their characteristics and comorbidities should be considered.
For patients with > 2 comorbidities or an ASA score of > 3, the advan-
tages and disadvantages of surgical intervention should be carefully con-
sidered.

[J Soc Colon Rectal Surgeon (Taiwan) 2023,34:137-145]

Rectal cancer is among the most common cancers
of the gastrointestinal tract, and it accounts for at
least 30% of all colorectal cancer cases.'” Rectal can-
cer is increasingly being detected at an early stage be-
cause of early screening.> The 5-year overall survival

of stage I rectal cancer (approximately 77%-96%) is
more favorable relative to those of other stages of rec-
tal cancer.””’ A recent study revealed an improvement
in the survival of patients with stage I rectal cancer,
which was attributed to early screening and improve-
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ments in surgical techniques.®® Radical surgery is the
main treatment for patients with stage I rectal cancer,
and those who had appropriate surgical management
exhibited more favorable survival outcomes relative
to those who did not.’

Patients with stage I rectal cancer exhibit a high
5-year survival rate. However, our hospital (ie, the
hospital examined in the present study) reported a less
favorable 5-year overall survival rate of 68%, which
is nearly 10% lower than the average. Therefore, the
objective of the present study is to understand the fac-
tors affecting the survival of the patients with stage I
rectal cancer from our hospital. Therefore, we recruited
patients with stage I rectal cancer and compared their
data with international data and those collected from
the Chang Gung Medical Foundation survival data-
base (ie, data from other hospitals). The comparison
results indicated that the 5-year survival rate of such
patients at our hospital (ie, Chang Gung Memorial
Hospital, Chia-Yi Branch) was lower than those re-
ported by other hospitals and studies; thus, we exam-
ined the factors that affected the survival rate of our
patients with stage I rectal cancer.

Materials and Methods

The present retrospective study involved 76 pa-
tients who were diagnosed as having stage I rectal
cancer at a single hospital between January 2014 and
December 2017 and were followed up until December
2022. Stage I rectal cancer was diagnosed using the
pathologic reports of the surgical patients, and those
who did not undergo treatment were diagnosed clini-
cally through image studies and multidisciplinary team
discussions. One patient was excluded because their
medical records could not be accessed. Among the in-
cluded patients, 53 and 22 were assigned to a 5-year
survival group and a 5-year death group, respectively.
The patients’ characteristics (eg., age, gender, types of
operative procedures that they underwent, and num-
bers of comorbidities) are listed in Table 1, which also
lists their comorbidities, which include hypertension
(HTN), diabetes mellitus, arrhythmia, coronary artery
disease (CAD), congestive heart failure, chronic ob-
structive pulmonary disease (COPD) or asthma, dou-
ble cancer, liver cirrhosis, hyperlipidemia, peripheral
arterial occlusion disease, pulmonary embolism, ch-

Table 1. Characteristics between survival and death groups of stage I rectal cancer

5-year survival group

5-year death group

Variables N =53 (%) N =22 (%) p value

Age, years
Mean + SD (range) 63.5 £ 12.1 (range: 38-86)  75.7 £ 10.7 (range: 54-92) < 0.001
> 65 year-old 26 (49.1) 18 (81.8) 0.007
< 65 year-old 27 (50.9) 4(18.2)

Gender 0.126
Male 29 (54.7) 16 (72.7)
Female 24 (45.3) 6 (27.3)

Operation procedure 0.009
Standard-curative surgery 42 (77.8) 12 (54.5)
Local excision (e.g. TRE) 11(20.4) 7 (31.8)
Without tumor excision (e.g. colostomy or no treatment) 0(0) 3(13.6)

ASA <0.001
1 1(1.9) 0(0)
2 50 (94.3) 2(9.1)
>3 2 (3.8) 20 (90.9)

Number of comorbidities <0.001
0-2 51(96.2) 3 (13.6)
>2 2 (3.8) 19 (86.4)

Hypertension 0.008
Presence 16 (30.2) 14 (63.6)
Absence 37 (69.8) 8 (36.4)
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Table 1. Continued
. S5-year survival group 5-year death group
Variables N =53 (%) N =22 (%) p value
DM 0.054
Presence 12 (22.6) 10 (45.5)
Absence 41 (77.4) 12 (54.5)
Arrhythmia 0.125
Presence 2 (3.8) 3(13.6)
Absence 51(96.2) 19 (86.4)
CAD 0.153
Presence 1(1.9) 2(9.1)
Absence 52 (98.1) 20 (90.9)
Congestive heart failure <0.001
Presence 0(0) 7(31.8)
Absence 53 (100) 15 (68.2)
COPD/Asthma 0.002
Presence 0(0) 4(18.2)
Absence 53 (100) 18 (81.8)
Double cancer <0.001
Presence 1(1.9) 10 (45.5)
Absence 52 (98.1) 12 (54.5)
HCC* 1(1.9) 3(13.6)
Lung cancer* 0(0) 3 (13.6)
Buccal cancer* 0(0) 2(9.1)
Prostate cancer 0(0) 2(9.1)
Esophageal cancer 0(0) 1(4.5)
Cervical cancer* 0(0) 2(9.1)
Liver cirrhosis <0.001
Presence 0(0) 5(22.7)
Absence 53 (100) 17 (77.3)
Hyperlipidemia 0.039
Presence 2 (3.8) 4(18.2)
Absence 51(96.2) 18 (81.8)
PAOD 0.028
Presence 0(0) 2(9.1)
Absence 53 (100) 20 (90.9)
Pulmonary embolism 0.122
Presence 0(0) 1 (4.5)
Absence 53 (100) 21 (95.5)
CKD 0.095
Presence 3(5.6) 4(18.2)
Absence 50 (94.3) 18 (81.8)
CVA <0.001
Presence 0(0) 6(27.3)
Absence 53 (100) 16 (72.7)
Rectal cancer relapse 0.360
Local 0(0) 0(0)
Distant metastasis’ 2(3.8) 0(0)

* Double or triple cancer, with progression in another malignancy.

T s/p lobectomy and hepatectomy, no cancer relapse after metastasectomy.
SD, standard deviation; TRE, transrectal excision; ASA, American Society of Anesthesiologists; DM, diabetes mellitus; CAD,
coronary artery disease; PAOD, peripheral arterial occlusion disease; COPD, chronic obstructive pulmonary disease; CKD, chronic

kidney disease; CVA, cerebrovascular accident.



140 Yu-Che Tsai, et al.

J Soc Colon Rectal Surgeon (Taiwan) September 2023

ronic kidney disease, cerebrovascular accident (CVA),
and rectal cancer relapse. Cirrhosis was defined and
diagnosed through blood tests, abdominal echogra-
phy, and computed tomography as well as consulta-
tion with the gastroenterology department of our hos-
pital. Patients with cirrhosis who had a Child—Pugh
score of at least grade A were included in the present
study. Chronic kidney disease (CKD) was defined and
diagnosed through blood tests, urine examinations,
and image studies as well as consultation with the ne-
phrology department of our hospital. Patients with
CKD who had at least stage 3a (¢eGFR < 60 mL/min/
1.73 m?) were included in the present study. The data
on the patients’ characteristics and comorbidities were
analyzed and correlated with survival outcomes th-
rough univariate analysis and multivariate Cox re-
gression (Tables 1 and 2).

In the present study, categorical characteristics
were compared by performing Pearson’s chi-square
test. Survival differences were estimated using the
Kaplan-Meier method, and a comparison was performed
using the log-rank test. Overall survival (OS) was de-
fined as the interval between the date of cancer diag-
nosis and the time of death from any cause. Disease-
free survival (DFS) was defined as the time from cura-
tive surgery to the date of disease recurrence or death.

Table 2. Multivariate Cox regression model for overall survival

Variables HR 95% CI p value
Gender 0.083
Male (n = 45) 1
Female (n = 30) 0.088 0.006-1.372
Age 0.461
> 65 year-old (n = 44) 1
< 65 year-old (n=31) 2.740 0.188-39.861
Operation procedure 0.015
Local excision 1
Curative resection 0.024 0.001-0.484
Operation procedure 0.109
Local excision 1
No tumor resection 50.613 0.416-6160.171
ASA 0.075
lor2 1
>3 79.075  0.648-9654.637
Number of comorbidities* ~ N/A N/A N/A
0-2 (n=54)
>2(n=21)

Table 2. Continued

Variables HR 95% CI p value
Hypertension 0.061
Absence 1
Presence (n = 30) 52.830 0.827-3374.183
DM 0.072
Absence 1
Presence (n =22) 0.063 0.003-1.285
Arrhythmia 0.194
Absence 1
Presence (n =5) 17.190  0.234-1260.802
CAD 0.336
Absence 1
Presence (n = 3) 5.491 0.171-176.288
Congestive heart failure 0.352
Absence 1
Presence (n =7) 5.253 0.160-172.146
COPD/Asthma 0.173
Absence 1
Presence (n =4) 12.148  0.334-442.309
Liver cirrhosis 0.007
Absence 1
Presence (n =5) 371.519 4.868-28352.079
Hyperlipidemia 0.007
Absence 1
Presence (n = 6) 0.025 0.002-0.368
PAOD 0.636
Absence 1
Presence (n = 2) 4.117  0.012-1455.149
Pulmonary embolism 0.301
Absence 1
Presence (n=1) 0.486 0.000-73.043
CKD 0.729
Absence 1
Presence (n=7) 0.594 0.031-11.286
CVA 0.004
Absence 1
Presence (n = 6) 514.164 7.227-36581.267
Double cancer 0.476
Absence 1
Presence (n=11) 5.728 0.047-698.912
Rectal cancer relapse’ N/A N/A N/A

Presence (n = 2)

* Degree of freedom was diminished due to correlation between
comorbidity and ASA.

¥ Coefficient misconvergence due to no mortality event in
analysis.

HR, hazard ratio; 95% CI, 95% confidence interval; ASA,
American Society of Anesthesiologists; DM, diabetes mellitus,
CAD, coronary artery disease; PAOD, peripheral arterial
occlusion disease; COPD, chronic obstructive pulmonary
disease; CKD, chronic kidney disease; CVA, cerebrovascular
accident.
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In the context of cancer, DFS refers to the length of
time after the completion of primary cancer treatment
during which the patient does not exhibit any signs or
symptoms of that cancer. OS was treated as the pri-
mary end point, and DFS was treated as a second end
point in the present study. The confounders were con-
trolled for by applying a Cox regression model in
multivariate analysis. All statistical analyses were per-
formed using SPSS (version 19.0; SPSS, Chicago, IL,
USA). All p values were two tailed and regarded as
statistically significant if they were < 0.05.

Results

We discovered that patients with > 2 comorbidi-
ties or an ASA score of > 3 exhibited poorer 5-year OS
and 3-year DFS outcomes relative to those with <2
comorbidities or an ASA score of < 3; comorbidities
such as CVA, cirrhosis, hypertension, heart failure,
and COPD could be independent risk factors for poor
OS.

The clinical data and characteristics of the 75 stu-
died patients are presented in Table 1. The average
age of the patients was 63.5 years (38-86 years) in the
S-year survival group and 75.7 years (54-92 years) in
the 5-year death group (p < 0.001). No statistical dif-
ferences were noted between the sexes (p = 0.126).
The outcomes of operative procedures (eg., standard
curative surgery) were more favorable in the 5-year
survival group than in the 5-year death group (p =
0.009). The patients with 0-2 comorbidities had more
favorable 5-year survival outcomes relative to those
with > 2 comorbidities (p < 0.001). In the 5-year sur-
vival group and 5-year death group, patients with the
following comorbidities had poorer outcomes relative
to those without these comorbidities: HTN (p = 0.008),
heart failure (p < 0.001), COPD (p = 0.002), double
cancer (p < 0.001), liver cirrhosis (p < 0.001), and
CVA (p <0.001). The patients with an ASA score of >
3 had poor survival outcomes (p < 0.001). Two pati-
ents in the 5-year survival group experience a cancer
relapse with distant metastasis. One experienced liver
metastasis, for which a hepatectomy was performed
and no cancer relapse was reported following meta-

stasectomy. The full data of one patient could not be
accessed because of restrictions to the access of their
medical records. Three patients in the 5-year death
group did not undergo surgical excision for their pri-
mary tumors. One only underwent biopsy without treat-
ment because of pulmonary embolism; one was inci-
dentally diagnosed with adenocarcinoma in specimen
after fistulectomy and underwent chemoradiation the-
rapy (5000 cGy/25 fx with UFUR/LV for 10 months);
one underwent T-colostomy for diversion only. The
patients who had curative resection or local excision
did not undergo further chemoradiation therapy, and
tumor-free margins were noted in their pathologic re-
ports. None of the patients who underwent surgical
treatment died within 30 days postoperation. One pa-
tient died 30 days after being diagnosed as having
stage I rectal cancer, and the patient did not undergo
treatment because of a sudden collapse. This patient
had a history of congestive heart failure with a poor
ejection fraction of approximately 25%; the patient
had also undergone permanent pacemaker implanta-
tion. Table 2 presents the overall survival analysis re-
sults as obtained through a multivariate cox regres-
sion model. The degree of freedom for the difference
between patients with 0-2 comorbidities and those with
> 2 comorbidities was reduced because of the correla-
tion between the number of comorbidities and ASA
scores. The patients with liver cirrhosis exhibited poorer
outcomes relative to those without cirrhosis (p = 0.007).
The patients with CVA exhibited poorer outcomes re-
lative to those without CVA (p = 0.004).

The patients with > 2 comorbidities exhibited poorer
OS and DFS relative to those with 0-2 comorbidities
(» <0.001; Fig. 1A, 1B). The 5-year OS of the pati-
ents with > 2 comorbidities and those with 0-2 co-
morbidities was 14.3 and 94.0%, respectively. The 3-
year DFS of the patients with > 2 comorbidities and
those with 0-2 comorbidities was 31.8% and 100%,
respectively. The patients with an ASA score of > 3
also exhibited poorer OS and disease-free outcomes
relative to those with an ASA score of <2 (p <0.001;
Fig. 2A, 2B). The 5-year OS of the patients with ASA
scores of > 3 and <2 was 13.6% and 95.8%, respec-
tively. The 3-year DFS of the patients with ASA scores
of >3 and <2 was 31.8% and 100%, respectively. The
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Fig. 1. Comparing with survival of patients with 0-2 comorbidities, patients who had > 2 comorbidities had significant
lower 5-year overall survival (A) and 3-year disease-free survival (B) in Kaplan-Meier method for survival analysis.
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Fig. 2. Comparing with survival of patients with ASA score < 2, patients who had ASA score > 3 had significant lower
S-year overall survival (A) and 3-year disease-free survival (B) in Kaplan-Meier method for survival analysis.

patients who underwent curative resection exhibited
more favorable survival outcomes relative to those
who only underwent local excision (eg., endoscopic
mucosal resection [EMR] or transrectal excision [TRE])
(p = 0.015; Table 2). The patients who underwent lo-
cal excision exhibited nonsignificant favorable sur-
vival outcomes relative to those who did not undergo
tumor treatment (p = 0.109; Table 2). In the no-resec-
tion group, 3 patients (66.7% of the group) had a mean
age of 85 years (83-89), and > 2 comorbidities. In the
local excision group, 18 patients (44.4% of the group)
had a mean age 69 years (42-85 years) and > 2 co-
morbidities. In the curative surgery group, 54 patients
(20.4% of the group) had a mean age 65.4 years (38-
92 years) and > 2 comorbidities.

Discussion

Comorbidities are a key concern with respect to

the survival outcomes of surgical patients and patients
with cancer.”!'' However, no researcher has conducted
a data analysis to examine survival and comorbidities
in the context of stage I rectal cancer.

The present study revealed that among the pati-
ents with stage I rectal cancer, those with > 2 comor-
bidities or an ASA score of > 3 exhibited poorer OS
and DFS relative to those with 0-2 comorbidities or an
ASA score of <2 (Fig. 1A, 1B, 2A, 2B). Being an
older patient (ie, > 70 years) with cancer may be re-
lated to poorer survival and the presence of more co-
morbidities.'>!* For older patients with cancer, the
literature reported that those who were widowed or
not married exhibited the worst overall prognosis.'* In
the present study, the patients with the following co-
morbidities had poorer outcomes relative to those with-
out these comorbidities: HTN (p = 0.008), heart fail-
ure (» <0.001), COPD (p =0.002), double cancer (p <
0.001), liver cirrhosis (p < 0.001), and CVA (p <0.001).
Several studies have indicated that cardiovascular dis-
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ease is the most common cause of noncancer death
among patients with cancer.”!*!¢ Although CAD was
not an independent factor for survival in the present
study, cardiovascular disease remained as a key factor
that should be examined in further studies with a lar-
ger sample size. We also discovered that the patients
with liver cirrhosis had poorer outcomes relative to
those without liver cirrhosis. Liver cirrhosis related to
surgical and cancer mortality and morbidity has been
discussed in several studies.!”!” In the present study,
CVA was an independent factor that affected the sur-
vival outcomes of patients. Among older patients with
colorectal cancer, having a neurologic comorbidity in-
creased their likelihood of experiencing postoperative
complications.’ In our study, hyperlipidemia was as-
sociated with a more favorable OS (p = 0.007). How-
ever, a recent study indicated that dyslipidemia is as-
sociated with poor outcomes in patients with cancer
because it promotes tumor invasion and metastasis
and contributes to cancer drug resistance. This result
may be related to retrospective data bias and the use of
a small sample size in the present study. Specifically,
some patients could have been misidentified as not
having hyperlipidemia because they had no lipid pro-
files or were not diagnosed as having hyperlipidemia
in clinical settings.

For older patients, comorbidities appeared to in-
fluence their survival and intent to undergo curative
surgical treatment. After the comorbidities in older
patients were adjusted for, they still exhibited poorer
survival relative to patients from other age groups.?'
Although age of < 65 years was associated with a higher
hazard ratio in the present study, this association was
nonsignificant (p = 0.461, Table 2); this finding may
be related to the small sample size of the present study.
Despite discussion of comorbidities affecting survival
in stage I rectal cancer patients, researchers should
also consider patients who have many comorbidities
and cannot receive curative surgical treatment. Co-
morbidities may lead to altered treatment and poorer
survival among older patients with colorectal cancer.!!>2!
In the present study, the patients who underwent cura-
tive resection exhibited more favorable survival out-
comes relative to those who only underwent local re-
section (eg., EMR or TRE) (p = 0.015; Table 2). The

patients who underwent local excision exhibited more
favorable survival outcomes relative to those who did
not undergo tumor treatment; however, this difference
was nonsignificant (p = 0.109; Table 2). Among the
patients with stage I rectal cancer, a poorer outcome
was observed among those who did not undergo cura-
tive resection than among those who did."* Although
the patients who underwent curative resection exhib-
ited more favorable outcomes in the present study, se-
lection bias shoud be considered because the present
study adopted a retrospective design. The findings per-
taining to the patients who underwent local excision
or did not undergo any treatment may be related to the
effects of comorbidities and their unsuitability for cu-
rative resection. The absence of significant differ-
ences in survival outcomes between the patients who
underwent local excision and those who did not un-
dergo treatment may be related to the small sample
size of the present study.

At present, for the management of stage I rectal
cancer, surgical interventions such as radical surgery
or total mesorectal excision without neoadjuvant ther-
apy have led to excellent oncologic outcomes.” De-
spite improvements in rectal cancer surgery, medical
treatments, and new technologies, the mortality of older
patients aged > 80 years has not improved.'

In Chia-Yi, the county in Taiwan with the oldest
population, older patients with more comorbidities
are commonly admitted to our hospital because it is a
regional center in Chia-Yi.?> A higher ASA score was
associated with older age and having more comor-
bidities. In another study, a higher ASA score was re-
ported to be related to worse oncological outcomes af-
ter rectal cancer resection.”> Improved medical treat-
ments and control for comorbidities and surgical tech-
niques should be implemented for the treatment of
stage I rectal cancer.

The present study has several notable limitations.
We recruited 76 patients over a period of 7 years and
excluded 1 patient because of restrictions to the access
of their medical records. Therefore, potential bias may
exist because of the quality of the collected data and
the size of the examined sample. Furthermore, for the
comorbidities for which nonsignificant results were
obtained with respect to their correlation with poor
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survival outcomes, different results may be obtained
if a larger sample size is used. Because the present
study was a retrospective study that examined the data
collected from a single hospital, our finding can serve
as a reference for clinicians who treat patients with
stage I rectal cancer.

Conclusions

Among patients with stage I rectal cancer, their
comorbidities have a greater influence than their can-
cer on their survival outcome. When patients with
stage I rectal cancer are being treated, their character-
istics and comorbidities should be considered. Cura-
tive surgical interventions appear to lead to favorable
survival outcomes; however, they may not be suitable
for patients with multiple comorbidities. For patients
with > 2 comorbidities or an ASA score of > 3, the ad-
vantages and disadvantages of surgical intervention
should be carefully considered.
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