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The effect of cardiovascular disease on the
perioperative period of radical surgery
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Abstract

Aim To investigate the impact of preoperative cardiovascular disease on the perioperative period of rectal cancer
patients over 75 years old.

Methods The clinicopathological data of 625 elderly patients aged > 75 years who underwent radical rectal cancer
surgery in the Cancer Hospital of the Chinese Academy of Medical Sciences and affiliated Heji Hospital of Changzhi
Medical College from January 2011 to December 2022 were retrospectively collected and analyzed. According

to preoperative comorbidities, all patients were divided into cardiovascular disease group (n=361) and non-
cardiovascular disease group (n=264). One hundred and ninety-two pairs were selected from each group through
Propensity score-matched to further analysis. Perioperative indexes and postoperative complications were compared
between the two groups.

Results There were no significant differences in clinicopathological data between the two groups (P>0.05). The
proportion of elderly patients with cardiovascular disease who went to ICU after radical surgery was significantly
higher than those without cardiovascular disease (19.3% vs. 10.4%, P=0.015). There was no significant difference
between the two groups in the time to first flatus (3.0 vs. 3.5 days, P=0.332) and postoperative hospital stay (11.3 vs.
10.5 days, P=0.297). One patient in the cardiovascular disease group died due to pulmonary embolism. A total of 100
patients (26.0%) developed postoperative complications, and the incidence of overall complications (30.7% vs. 21.4%,
P=0.036) and grade 3-5 complications (12.5% vs. 6.3%, P=0.036) in the cardiovascular disease group was significantly
higher than that in the non-cardiovascular disease group. In terms of gastrointestinal disorders, the incidence of
anastomotic leakage (6.8% vs. 2.1%, P=0.026) in elderly patients with cardiovascular diseases was significantly higher
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than that in patients without cardiovascular disease. In addition, the incidence of cardiac disorders (8.3% vs. 2.6%,
P=0.014) in elderly patients with cardiovascular disease was significantly higher.

Conclusion Elderly rectal cancer patients over 75 years old with cardiovascular disease are more likely to develop
severe complications after radical surgery, especially anastomotic leakage and cardiac disorders.

Keywords Rectal cancer, Elderly, Cardiovascular disease, Complications, Surgery

Introduction

With the improvement of living standards and the
increase of life expectancy, the aging of China’s popula-
tion has become increasingly severe, which has led to
an increasing proportion of elderly colorectal cancer
patients [1, 2]. Colorectal cancer is one of the common
malignancies of the digestive tract, ranking third and
fourth in the world in incidence and mortality [3]. Total
mesorectal excision (TME) is the gold standard for rectal
cancer surgery [4]. Following the introduction this stan-
dard surgical procedures, the 5-year local recurrence rate
of locally advanced rectal cancer was reduced to 5%10%
[5-7]. Therefore, radical surgery is still used as a potential
cure for rectal cancer. Radical surgery for rectal cancer
involves tumor resection and digestive tract reconstruc-
tion, and there is a risk of a series of postoperative com-
plications, such as anastomotic leakage, pelvic infection
and intestinal obstruction. However, basic disorders like
cardiopulmonary disease are more complicated in senior
individuals, increasing the danger of surgery and the like-
lihood of complications after surgery. Once the occur-
rence of serious complications, it will significantly affect
the quality of life and prognosis.

One of the most prevalent chronic systemic diseases
affecting the elderly is cardiovascular disease. On the
other hand, there is currently a paucity of evidence-based
medical research regarding the effects of radical surgery
on perioperative rehabilitation in older patients with car-
diovascular disease who underwent the procedure for
rectal cancer. As a result, we created a propensity score-
matched (PSM) two-center study to look at how cardio-
vascular illnesses affected senior rectal cancer patients’
perioperative period.

Materials and methods

Patients

Baseline and clinicopathologic data of elderly patients
who underwent radical surgery at Cancer Hospital of
Chinese Academy of Medical Sciences and affiliated Heji
Hospital of Changzhi Medical College from January 2011
to December 2022 were retrospectively analyzed. The
inclusion criteria are as follows: (1) age>75 years; (2) The
primary tumor is located in the rectum; (3) Pathological
diagnosis is rectal adenocarcinoma. The following condi-
tions were excluded from the study: (1) distant metasta-
sis; (2) palliative surgery; (3) emergency surgery due to

intestinal obstruction and intestinal perforation; (4) other
malignancies. According to preoperative comorbidi-
ties, all patients were divided into cardiovascular disease
group and non-cardiovascular disease group. This study
was approved by the ethics committee of Cancer Hospi-
tal, Chinese Academy of Medical Sciences (LA2016-22-
01), and written informed consent was obtained from
each patient included in present study.

Diagnosis and treatment

All patients were required to complete colonoscopy, rec-
tal MRI, and CT of the chest, abdomen and pelvic before
surgery to evaluate the primary tumor. TNM staging
was performed using the American Joint Committee on
Cancer staging system (Edition 8). Preoperative cardiac
function and vascular conditions of all patients were
assessed, including electrocardiogram, echocardiogram,
blood pressure monitoring, lower limb physical fitness
scores, and if necessary, 24-hour dynamic electrocar-
diogram, myocardial nuclide coronary angiography and
other examinations were performed. Cardiovascular dis-
eases, including hypertension, coronary heart disease,
cardiac insufficiency, arrhythmia, and histories of cardiac
surgeries etc., and vascular diseases such as aortic aneu-
rism, peripheral arteriopathy, cerebral attack etc. can be
diagnosed if one of the above criteria is met. Previous
hospital diagnosis (examination data available) or this
admission examination can be used as criteria for diag-
nosing cardiovascular disease. Neoadjuvant chemoradio-
therapy (CRT) is recommended for patients at high risk
of recurrence, such as T4 stage and multiple lymph node
metastases. Patients over 80 years of age are not treated
with nCRT. The following conditions after surgery
require admission to the ICU for further close monitor-
ing and treatment: (1) severe arrhythmia or cardiac arrest
during surgical anesthesia; (2) systolic blood pressure
remains 180mmHg after general treatment for severe
hypertension, or less than 80mmHg after treatment for
severe hypotension; (3) Respiratory function was poor
before anesthesia, severe hypoxemia was observed in 90%
of Sa02 after anesthesia, and respiration must be assisted
by mechanical ventilation; (4) The operation was compli-
cated and time-consuming, and complicated with seri-
ous cardiopulmonary organic diseases before operation.
The unstable vital signs after operation required close
monitoring.
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Postoperative complications

Postoperative complications are defined as the occur-
rence of one or more outcomes related to the operation
after surgery that prolong the patient’s hospital stay or
result in the patient’s readmission to the hospital. Post-
operative complications were graded according to the
Clavien—Dindo classification [8]. Depending on the site
of complications, all complications are classified as gas-
trointestinal disorders, cardiac disorders, respiratory
disorder, renal and urinary disorders and other disor-
ders. Urinary retention was defined as residual urine
volume>50 mL in the bladder found on ultrasound after
catheter removal. According to the classification of anas-
tomotic leakage according to the International Study
Group of Rectal Cancer (ISREC) in 2010 [9], only anas-
tomotic leakage with clinical symptoms requiring thera-
peutic intervention were counted in present study, that
is, grade B and C.

Statistical analysis

SPSS software version for Windows (IBM Corp, Armonk,
NY, USA) was used for statistical analysis. The PSM was
conducted using a logistic regression model and near-
est neighbor matching algorithm, and the two groups
of patients were matched in a 1:1 ratio according to the
score to eliminate selection bias and potential confound-
ers. Age, gender, body mass index, preoperative albumin
and hemoglobin levels, ASA score, nCRT, other comor-
bidities, prior abdominal surgery, surgical technique,
surgical procedure, tumor location, distance from anal
margin, diverting ostomy, and clinical TNM stage were
among the covariates. Quantitative data were analyzed
by the ¢ test or Mann-Whitney U test and presented as
meantstandard deviation. Categorical data were pre-
sented as frequency and percentage and analyzed by the
Chi-squared test or Fisher exact method. All tests were
two-sided, and the P value less than 0.05 was considered
to indicate statistical significance.

Results

Clinical and pathological characteristics

A total of 625 patients were included in the study,
divided into cardiovascular disease group (n=361) and

Table 1 Classification of cardiovascular diseases in 361 patients

Cardiovascular diseases N=361
Hypertension 192 (53.2)
Coronary heart disease 60 (16.6)
Cardiac insufficiency 71(19.7)
Arrhythmia 48 (13.3)
Aortic aneurism 25(6.9)
Peripheral vascular disease 44 (12.2)
Cerebral attack 24 (6.6)
Other 14 (3.9)
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non-cardiovascular disease group (n=264). Table 1
showed the classification of cardiovascular diseases in
361 patients. Among them, 192 marched pairs were
selected through PSM. The clinical and pathological
characteristics of patients before and after matching were
presented in Table 2. Before PSM, there were significant
differences in terms of preoperative albumin level, other
comorbidities, and distance of tumor from anal margin
between two groups (P<0.05). Before PSM, patients in
the cardiovascular group had significantly lower average
preoperative albumin levels (38.3 vs. 39.1 g/L, P=0.022)
than in the non-cardiovascular group. In addition,
patients with cardiovascular disease often have other
comorbidities (36.3% vs. 18.9%, P<0.001). The distance
from tumor to anal verge (5.4 vs. 6.2 cm, P=0.044) in the
cardiovascular disease group was significantly lower than
that in the non-cardiovascular disease group. After PSM,
two groups were well balanced in aspects of age, gender,
body mass index, preoperative hemoglobin level, preop-
erative albumin level, American Society of Anesthesi-
ologists (ASA) score, nCRT, other comorbidity, previous
abdominal surgery, surgical approach, surgical proce-
dure, tumor location, Distance of tumor from anal mar-
gin, diverting ostomy and clinical TNM stage (P>0.05).

Surgical and pathological outcomes

As shown in Table 3, the operative time (153.4 vs.
143.6 min, P=0.378) and estimated blood loss (93.3 vs.
78.4 ml, P=0.211) were similar in both groups. The pro-
portion of elderly patients with cardiovascular disease
who went to ICU after radical surgery was significantly
higher than those without cardiovascular disease (19.3%
vs. 10.4%, P=0.015). There was no significant difference
between the two groups in the time to first flatus (3.0 vs.
3.5 days, P=0.332) and postoperative hospital stay (11.3
vs. 10.5 days, P=0.297). One patient in the cardiovascular
disease group died due to pulmonary embolism. There
was no statistical difference between the two groups in
pathological results such as the pathological TNM stage,
differentiation, perineural invasion, lymphatic invasion
and lymph nodes harvested (P>0.05).

Postoperative complications

Among the 384 patients, a total of 100 patients developed
postoperative complications, including 59 in the cardio-
vascular disease group and 41 in the non-cardiovascular
disease group, and there were significant statistical differ-
ences between the two groups (P=0.036). According to
the classification of complications, the incidence of grade
3-5 complications (12.5% vs. 6.3%, P=0.036) in the car-
diovascular disease group was significantly higher than
that in the non-cardiovascular disease group, while the
incidence of grade 1-2 complications (18.2% vs. 15.1%,
P=0.411) was similar between the two groups. In terms
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Table 2 Clinical and pathological characteristics of patients from cardiovascular diseases and non- cardiovascular diseases group

before and after matching

Variables Total cohort Matched cohort
Cardiovascular Non- Cardiovas- P Cardiovascu- Non- Cardiovas- P
diseases cular diseases lar diseases cular diseases
(n=361) (n=264) (n=192) (n=192)

Age (mean=SD, years) 783+4.2 775+39 0.274 779+4.1 776+39 0.545

Gender(%) 0214 0.678
Male 205 (56.8) 163 (61.7) 1 115
Female 156 (43.2) 101 (38.3) 81 77

BMI (mean +£SD, kg/mz) 235430 229432 0.145 233+30 23.0+30 0.692

Preoperative albumin levels (mean+SD, g/L) 383+43 39.1+45 0.022 383+43 385+44 0432

Preoperative hemoglobin levels (mean +SD, g/L) 12444172 1214+£16.2 0.185 123.6+153 121.7+£16.0 0384

ASA score(%) 0.250 0307
-1l 176 (48.8) 141 (534) 91 (47.4) 101 (52.6)

-1V 185(51.2) 123 (46.6) 101 (52.6) 91 (47.4)

nCRT 65 (18.0) 53(20.1) 0514 36 (18.8) 38(19.8) 0.796

Other comorbidities (%) 131 (36.3) 50(18.9) <0.001 46 (24.0) 38(19.8) 0323
Endocrine diseases 89 (24.7) 34(12.9) <0.001 40 (20.8) 32 (16.7) 0.360
Respiratory diseases 20(5.5) 6(23) 0.043 2(1.0) 2(1.0) 1.000
Urological diseases 9 (2.5) 4(1.5) 0.397 1(0.5) 1(0.5) 1.000
Nervous system diseases 5(1.4) 3(1.1) 0.785 2(1.0) 1(0.5) 0.562
Bone and joint diseases 8(22) 3(1.1) 0311 1(0.5) 2(1.0) 0.562

Previous abdominal surgery 68 (18.8) 53 (20.1) 0.699 35(18.2) 38(19.8) 0.696

Surgical approach (%) 0.127 0.758
Open 74 (48.2) 111 (42.0) 86 (44.8) 83 (43.2)

Laparoscopic 187 (51.8) 153 (58.0) 106 (55.2) 109 (56.8)

Surgical procedure 0.241 0.824
Low anterior resection 256 (70.9) 194 (73.5) 138 (71.9) 140 (72.9)
Abdominoperineal resection 88 (24.4) 52(19.7) 44 (22.9) 40 (20.8)

Hartmann procedure 17 (4.7) 18 (6.8) 10(5.2) 12 (6.3)

Tumor location 0.383 0910
High rectum (<5 cm) 92 (25.5) 78 (214) 50 (26.1) 51 (26.6)

Middle rectum (5-10 cm) 127 (35.2) 95 (36.0) 73 (38.0) 76 (39.6)
Low rectum (10-15 cm) 142 (39.3) 91 (34.5) 69 (35.9) 65 (33.8)

Distance of tumor from anal margin (mean+SD,cm)  54+3.7 62+39 0.044 58+35 6.0£3.9 0.542

Diverting ostomy 204 (56.5) 133 (504) 0.129 102 (53.1) 97 (50.5) 0.610

Clinical TNM stage 0.176 0678
-1l 159 (44.0) 102 (38.6) 81(42.2) 77 (40.1)

Il 202 (56.0) 162 (61.4) 111(57.8) 115 (59.9)

Abbreviates BMI, body mass index; ASA, American Society of Anesthesiologists; nCRT, Neoadjuvant chemoradiotherapy

of gastrointestinal disorders, the incidence of anasto-
motic leakage (6.8% vs. 2.1%, P=0.026) in elderly patients
with cardiovascular diseases was significantly higher than
that in patients without cardiovascular disease. In addi-
tion, the incidence of cardiac disorders (8.3% vs. 2.6%,
P=0.014) in elderly patients with cardiovascular disease
was significantly higher. In addition, there was no sig-
nificant statistical difference between the two groups in
terms of respiratory disorder, renal and urinary disor-
ders, and other disorders (P>0.05) (Table 4).

Discussion

With the acceleration of aging society, the incidence of
the elderly colorectal cancer is increasing [1]. However,
elderly patients have many underlying diseases and poor
organ reserve, which leads to a high risk of periopera-
tive death. Relevant studies have shown that preoperative
co-morbidity is the main cause of postoperative death in
patients with colorectal cancer [10]. However, there is
still a lack of clinical evidence on whether cardiovascu-
lar diseases such as hypertension and coronary heart dis-
ease, as common chronic diseases in the elderly, increase
the perioperative risk of colorectal cancer patients in the
elderly. An et al. conducted a retrospective study in 2016
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Table 3 Surgical and pathological results of patients from
cardiovascular diseases and non- cardiovascular diseases group
after matching
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Table 4 Postoperative complications of patients from
cardiovascular diseases and non- cardiovascular diseases group
after matching

Outcomes Cardio- Non- Car- P Outcomes Cardio- Non- Car- P
vascular diovascular vascular diovascular
diseases diseases di di
(n=192) (n=192) (n=192) (n=192)
Operative time (mean+SD, min)  1534+57.1 143.6+47.2 0378 Postoperative complications 59(30.7) 41 (214) 0.036
Estimated blood loss (mean+SD, 93.3+74.1 784+69.1 0.211 [-11 35(18.2) 29 (15.1) 0411
ml) -V 24.(12.5) 12 (6.3) 0.036
Blood transfusion (%) 27 (14.1) 21(109) 0355 Gastrointestinal disorders 22(115) 16 (8.3) 0305
ICU admission (%) 37(19.3) 20(104) 0.015 Anastomotic leakage 13 (6.8) 4(2.1) 0.026
Time to first flatus (mean £ SD, 30+13 35+15 0332 lleus 7(36) 8(4.2) 0.792
days) Gastroparesis 400 5(26) 1.000
Postoperative hospital stay 11.3+42 10.5+4.1 0.297 Gastrointestinal hemorrhage 2(1.0) 3(16) 1.000
(mean iSP’ days) Cardiac disorders 16 (8.3) 5(2.6) 0.014
Re—opgratlon 7 (3.6) 52.6) 0.557 Arthythmia 9(47) 400 0158
Mortahtyl 0G74) 1.000 Cardiac failure 42.1) 1(0.5) 0372
Pathological TNM stage 0470 Acute coronary syndrome 42.0) 2(1.0) 0.685
HI 107.(35.7) 114594 Hypertensive emergency 1(0.5) 0(0) 1.000
'”l o 8544.3) 78(308) Pulmonary embolism 1(05) 0(0) 1.000
Differentiation 0729 paspiratory disorder 6(3.1) 5026) 0.760
Poor 3407.7 38(198) Pneumonia 4(2.7) 5(2.6) 1.000
Moderate 140(729) - 133(693) Pleural effusion 2010 1(05) 1.000
High 1894) 21(109) Atelectasis 3(16) 3(16) 1.000
Penneuré\ |r1va5|$3n 73(380) 771400 0676 Renal and urinary disorders 14 (7.3) 12 (6.3) 0.685
Lymphatic invasion 36 (18.8) 44 (22.9) 0.315 Urinary infection 3(16) 3016) 1000
Lymph nodes harvested 17.2+34 16.6+2.8 0.234 Renal failure 2010 105) 1,000
to explore the impact of cardiovascular disease on post- Umaw retention 11(57) 10(5.2) 0.822
. . X . R R Other disorders 31(16.1) 25(13.0) 0.386
operative complications in elderly patients w1tl} co‘loFec- Abdominal abscess 1368) 736 0168
tal cancer over 65 years old [11]. Our study is similar, ntra- .
R . ! ntra-abdominal hemorrhage 5(2.6) 2(1.0) 0.449
but the purpose of this study is to study the influence of Abdominal or perineal incision 18 (9.4) 15078) 0585
cardiovascular diseases on the perioperative period of |, foction
elderly patients with rectal cancer over 75 years old, and Delirium 506 5(26) 1000
PSM is used to reduce the interference of confounding Chylous ascites 2(1.0) 3(16) 1.000

factors.

Relevant literature reports that the incidence of postop-
erative complications in elderly colorectal cancer patients
in China is about 25-30% [11]. In this study, among the
384 patients in matched cohort, 26% (100/384) of elderly
rectal cancer patients developed postoperative com-
plications, which was basically consistent with the lit-
erature. In addition, postoperative complications are
graded according to severity and treatment, and the
results showed that the incidence of overall (30.7% vs.
21.4%, P=0.036) and grade 3-5 postoperative compli-
cation (12.5% vs. 6.3%, P=0.036) in the cardiovascular
disease group were significantly higher than in the non-
cardiovascular disease group. Only one patient in this
group died in hospital due to pulmonary embolism after
surgery, and the mortality rate was inconsistent with the
literature. It may be related to the following reasons: (1)
There were only two cases with ASA score of grade IV
before surgery. For elderly patients with rectal cancer
who had myocardial infarction, cerebrovascular accident,

or complicated with myocardial ischemia, severe cardiac
valve dysfunction and other serious organic diseases in
the last 3 months, the risk of perioperative death was too
high. Therefore, conservative treatment such as endo-
scopic stenting or adjuvant chemoradiotherapy is usu-
ally recommended; (2) In this study, only death cases
in hospital were counted, and cardiovascular accidents
occurred after discharge (recovery or transferred to hos-
pital) were not counted; (3) The number of cases in this
study was relatively small, and there was a certain bias,
resulting in a low mortality rate.

The occurrence of anastomotic leakage after rectal can-
cer surgery not only extends the length of hospital stay,
wastes unnecessary medical resources, but also reduces
the postoperative quality of life of patients and signifi-
cantly increases the postoperative local recurrence rate
[12—14]. Relevant literature has reported that the inci-
dence of anastomotic leakage for rectal cancer is about
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5-10% [15-17], while the incidence of asymptomatic
anastomotic leakage is up to 50% [18]. In this study, only
grade B and C anastomotic leakage were counted, and
the results showed that the incidence of anastomotic
leakage in elderly rectal cancer patients over 75 years old
was 4.4% (17/384). Meanwhile, our study found that the
incidence of anastomotic leakage in patients with car-
diovascular disease was significantly higher than that in
patients without cardiovascular disease (6.8% vs. 2.1%,
P=0.026). A basic study by Fawcett found that blood
microcirculation in the serous layer of the intestinal wall
is an important condition for anastomosis healing [19].
Laser Doppler blood flow detection also showed that
the decrease of blood flow signal in the rectal stump was
closely related to the occurrence of anastomotic leak-
age [20]. Patients with cardiovascular diseases often
have varying degrees of systemic atherosclerosis, includ-
ing mesenteric vascular lesions, which further affect the
blood supply of anastomotic microcirculation. Therefore,
for elderly rectal cancer patients with cardiovascular dis-
ease, the surgeon should make a comprehensive assess-
ment of the general condition, and if necessary, do not
perform gastrointestinal reconstruction, or consider pro-
phylactic ostomy to reduce the symptoms of anastomotic
leakage.

A retrospective study by An et al. showed that the
incidence of postoperative cardiovascular disorders in
elderly patients with colorectal cancer over 65 years old
complicated with cardiovascular diseases was signifi-
cantly higher than that in patients without cardiovas-
cular diseases (7.4% vs. 0.8%, P=0.010). Consistent with
previous study, in present study, the analysis and com-
parison of rectal cancer patients over 75 years old found
that patients with preoperative cardiovascular disease
also had significantly more postoperative cardiac disor-
ders than patients without cardiovascular disease (8.3%
vs. 2.6%, P=0.014). The exercise reserve, left ventricu-
lar ejection fraction, and other cardiovascular functions
of patients with colorectal cancer are significantly lower
than those of healthy people of the same age [11]. For
elderly patients with colorectal cancer who also have
cardiovascular disease, there is a high possibility of car-
diovascular decompensation after surgery, which makes
them more likely to have more serious cardiovascular
complications. Therefore, for elderly patients with pre-
operative cardiovascular disease, the patient’s blood pres-
sure and electrocardiogram should be closely monitored
after surgery, and early detection and timely treatment
should be carried out.

This article summarizes the perioperative cardiovas-
cular medication in patients with general anesthesia: (1)
Patients with long-term oral calcium channel blockers
and nitrates and other antihypertensive drugs before sur-
gery do not need to stop the drug before surgery. Patients
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who have taken angiotensin converting enzyme inhibitor
diuretic digitalis and other heart failure control drugs for
a long time should stop taking them in the morning of
operation. (2) For patients at high risk of thrombosis who
require antiplatelet or anticoagulant therapy for a long
time, the drug is discontinued 4-5 days before surgery,
and low-dose low-molecular weight heparin replace-
ment therapy is used perioperatively to prevent deep vein
thrombosis and myocardial infarction. (3) For the treat-
ment of postoperative hypertension, the etiology should
be identified first, and irritants such as excessive amount
of painful fluid should be excluded. Intravenous antihy-
pertensive drugs such as urapidil and esmolol should
be used in time, and combined medication can be used
when necessary. (4) Postoperative hypotension is caused
by many factors, such as postural change, insufficient
blood volume and the use of analgesic pump, which need
to be identified and timely treatment, vasoactive drugs
can be applied when necessary. (5) The cause of perioper-
ative acute coronary syndrome is the imbalance between
myocardial oxygen supply and demand, and prevention
is more important than treatment. High-risk patients
need to monitor electrocardiogram, myocardial enzymes,
heart rate, and blood pressure dynamically. Reasonable
anti-infection, anticoagulation and maintenance of effec-
tive circulating blood volume after surgery. Once acute
coronary syndrome develops, antiplatelet and plaque
stabilization therapy as soon as possible after resuming
enteral diet can prevent reinfarction or enlargement of
infarct area.

Our study have several limitations. Firstly, there was
heterogeneity in patient selection and treatment strate-
gies due to the retrospective nature of the present study.
Subjective factors of anesthesiologists may influence
the choice of indications for ICU after surgery. Further-
more, this study spans 12 years, treatment strategies and
medical devices are constantly updated, and there may be
some interference with the analysis of the results. There-
fore, further prospective, randomized trials are needed
to address these issues. Finally, large-sample randomized
controlled studies are still needed to further analyze the
impact of various cardiovascular diseases on the periop-
erative period of colorectal cancer.

Conclusion

Elderly patients with rectal cancer over 75 years old com-
plicated with cardiovascular disease are prone to develop
cardiac disorders and anastomotic leakage after radical
surgery. For cardiac disorders, adequate preoperative
assessment and close postoperative monitoring are the
key to ensure that elderly patients with colorectal cancer
successfully survive the perioperative period. In addi-
tion, for elderly patients with high risk of anastomotic
leakage, it can be considered to avoid digestive tract
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reconstruction or prophylactic ostomy to reduce the
symptoms of anastomotic leakage.
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